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By 0. H. LsppBBy F.Bwa.S., M.B.A.S. 

Whin I commenoed this little pamphlet I bad not intended 
enlarging upon the Mnlbeny Tree, bat as the aabjM grew 1 
began to think that a few words on the food-flnpplj, .ifhilst yet 
on the trees, would not be oat of place, thoagh in the standard 
French Works on Silk- Worm Bearing the Malberrj finds bat 
little attention given it. Gradually I came to -the decision 
that, as the experiment, in the interests of which this pamphlet 
is pablished, is to be undertaken and in part carried on by in- 
experienced though enterprising people, I ought to devote a 
considerable portion of the pamphlet to the Mulberry, to assist 
the enterprise from the very beginning as much as possible. 
Then, remembering the great dearth of scientific classification, 
or perhaps it would be more correct to say the over-classifica- 
tion of the different so-called varieties of the Mulberry tree, and 
remembering that as a food-supply for worms local oondUtions 
require special attention in selecting the most suitable kind of 
Mulberry tree, I began to fear that I might only create con- 
fusion in the mind of the reader^ and possibly distrust or want 
of confidence in the experiment, and thus commence by pre- 
judicing people against what it was my very object to attract 
them in favor of, vis., Silk-rearing in Northern India. Thi^ 
I feared the more as, knowing there had been no scientific or 
technical attention paid to the special local conditions, I should 
be powerless to name what varieties should be planted and in 
what manner cultivated. Then, on further consideration, I 
decided that it was best to place the whole subject fairly before 
the reader to the best of my ability, in the certainty that those 
who would have been happy to blindly follow a leader, on his 
simple statement, would not be deterred from starting on a 
track of their own when attracted by the desire to succeed, and 
guided by the light of their own experience, assisted as much 
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as I can assist them* by woat information I can afford of the 
manner of proceeding in other countries. 

I thus leave them free choice to select any or all of the dif- 
ferent systems employed and free to compete with each other 
for the greatest share of success. 

I woSd merely mention in passing that Tea began under 
similar conditions^ and its present position amongst the Indus- 
tries of India justify me in hopiug that sufficient enterprise 
will be shown to give sericulture a fair chance of developing 
the great future I feel certain would^ in that case^ open out for 
it — a future that cannot but be tempting to owners of land in 
suitable localities^ when it is remembered that the whole year's 
labour is condensed into two months^ from which profits should 
be obtained quite equal to what the majority of Tea companies 
can show after working throughout the whole twelve. 

When it is remembered too that, so far as Dehra Diin is 
concerned, and possibly Kangra Valley also, the silk-season 
happens just at the Tea-planters' slack time, when labour is 
usually plentiful, and that silk-rearing may be undertaken 
without clashing with the interests of their Tea-plantations, 
and serve indeed as a means of finding employment and so of 
retaining for the Tea-season, what might otherwise for the time 
prove surplus labour, surely many owners will be found anxious 
to fathom the merits of such a tempting investment. Then, 
again, many must own land unsuited for Tea, yet possibly per- 
fect for Mulberry cultivation. 



l%ere are many so-called varieties of Mulberry trees, and 
many more sub-varieties, and these are in some cases known 
by different names among botanists. It would be practically 
useless giving all the names of the various kinds here, and 
would only lead to confusion and a useless enlarging of this 
little monograph. 

' In order, however, to prove that I am not thus trying to 
shirk the trouble which might be thought was my object in thus 
omitting what some might think an important piece of infor- 
mation, I will just give a few examples of the confusion that 
exists amongst botanists, &c., and thus leave the reader to see 
for himself how little good would come of mentioning all the 
so-called varieties. 

Firstly then. Dr. Brandis in his Forest Flora of North- 
West ivnji Central Indiay says on page 408, speaking of the 
Mulberry tree : ^^ The chief product of this tree, however, in the 
^' Punjab, Belnchistan and Afghanistan, is the fruit, of which 
'^ there are many varieties, sweet and acid, and of all shades of 
^^ colour, from white to a deep blackish purple. The lai^e white 
'^ kmd of the Peshawar Valley {Shah Tut) is one of the best: 
^^ The following kinds are cultivated in Beluchistan, according 
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** to Stocks : Siahf colour black ana white mixed ; Bedana (seed- 
^^ less) ; Pewandi (grafted), with delicious pearly small white 
'' fruit; Shah T^ (Royal Mulberrjr) ; Khar TUt (Jackass Mul- 
^^ berry«) It remains for further inquiry on the spot which of 
*^ these varieties should be classed under M. aJia and nigrcL^ and 
^' it is not impossible that it may, in the Punjab and MjOfhanis- 
'^ tan at least, be found impracticable to maintain the distinc- 
^' tion between the two species/* 

Then again in describing Morus indiea, Dr. Brandis says, page 
408, of his Fare^ Flora: ^'Leaves pubescent when young, 
rough afterwards, with minute round raised dots, fee, &c.," 
whereas the late Dr. Roxburgh, in his Flora Indica^ page 659, 
says of the leaves, in describing the same tree: ^^ Smooth on both 
sides \y^ 

Then again Dr. Brandis, on page 408, speaking of Moms indica^ 
says : '^ Dr. Stewart considered this as merely a variety of 
M. alba f ' and on page 409, speaking of its habitat, names Japan ; 
yet in the Report of the Italian Commission to Japan, as quoted 
later on in this pamphlet, it is distinctly asserted there is 
no White Mulberry in Japan! Roxburgh gives 7 varieties, 
Count Dandolo 18, and Dr. Brandis, probably recognizing the 
impossibility of distinguishing what may now simply be the 
effects of cultivation, leaves most of his varieties undassed, 
botanically speaking, as quoted above. Then, agfain, the dis- 
tinctive marks between the Black and the White Mulberry are 
so very slight, and the uncertainty that must exist when 
trying to decide from a specimen whether such distinctive marks 
in the specimen under observation are permanent characteristics 
of the tree to which it belonged, renders true classification 
particularly difficult, save perhaps to a local observer well up iu 
the special study of Mulberry trees. This difficulty again is 
not diminished by the fact that there are four kinds of White 
Mulberry in the matter of colour of fruit, two kinds bearing 
white or whitish fruit, one red and one black I Dr. Brandis, in 
the quotation I have given above, gives the Shah Tut as one of 
the best for fruit in the Peshawar Yalloy* This agrees with the 
native opinion in the Dehra Ddn, which also gives the preference 
to the leaves of the SJuzh Tut for food for silk-worms ; where- 
as in the Gurdaspur District of the Punjab the natives, accord- 
ing to information conveyed to me, prefer the fruit of the 
Bedana to eat as being sweeter than that of the Shah Tdt, 
although the latter bears the largest fruit. In the Gurdaspur 
District, too, they prefer the leaf of the Bedana and the Khatta 
Tit to that oC the Shah Tdt^ as being more tender for the worms, 
although they say, that when within eight days of spinning 
their cocoons the worms seem to take as readily to the Siah Tut 
as to the others. 

• Xbaae italic «» mine.— C. H. L. 
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I think I have safficiently exemplified tiie reasons I have 
given for not going too minntely into a description of varieties. 
It seems a great pity that a tree that might some daj prove of 
sach importance in parts of India, has not received the attention 
of really scientific botanists, which it unqnestionablj merits. 



Since the Mnlberrj tree first became cultivated in France for 
sericaltural purposes, ideas as to the difierent kinds thought 
best suited have been subject to several changes. Morus nigra, 
M. multicaulia (sometimes called Philipine, Philibert^ Perrotet) 
and Morua alba have all been in favor^ the latter having kept 
it finally. The multicaulia is considered as a variety of M. 
nigraj and has two sub-varieties. It gives the earliest leaf in 
springs but its leaves are too aqueous to be of the best for seri- 
culture. 

It is my impression that we must not look to following any 
established or fixed rule in planting merely on the experience 
of European rearers ; the kinds of Uulberry they have decided 
suited their climate, soils and seasons the best. 

From what information I have been able to gather, there 
seems no hard and fast rule to go by, and we must look to ex- 
perience under tmr own conditions, of climate, soils and seasons, 
and the prei^enoe shown by the worms, to point out to us our 
beet variety or varieties for planting to suit our conditions. 
One thing is quite evident, and that is what suits one silk-rear- ' 
ing locality will not always suit another, and this endorses my 
opinion that, as we have hitherto had no scientific experience of 
sericulture in Upper India, leaving out Bengal, we must act on 
our own judgment, and by carefully working out statistics, 
learn what suits our circumstances the best. Even what may 
be best for the Gurdaspur District of the Punjab may not be 
the best for Dehra Din, and indeed from my present meagre 
local inf<M*mation I am led to understand that such difierence 
between the two places does exist in the matter of suitable 
Mulberry trees. 

To assist you in coming to a conclusion for yourselves as to 
the best kinds to plant, after you have had some experience of 
difierent varieties, the following are the points to decide you in 
favor of a particular kind of Mulberry ; and if you find a 
variety giving you all these characteristios of a suitable tree, 
you may have confidence in planting that variety. I cannot 
do belter, I think, than give you a translation of a chapter from 
Count Dandolo's' great work on ^ilk-worms, as being one of the 
very best authorities : — 

^^Notwithstanding what authors have been able to say at 
difierent times, it is now demonstrated that the only leaf which 
is suitable to the silk-worm*^ is that of the White Mulberry. 

s In Europe h» moit oimb, m in Japaii tbsy only use K. iiifra. 
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**Tht first tilk-worms '^hkh were reared ixt Europe were 
nourished with the leaf of the Black Mulberry, the only kind it 
appears which was cultirated then, notwithstanding that it was 
known the White was being cultivated* in Qreeoe. 

'^ However, it was not lon^ before the caltiration of this latter 
variety was introduced in all the temperate regions of Europe* 

^^ This Mulberry presented three advantages over the Black ; 
firstly, that of being able to use the leaf sooner, and conse- 
quently avoid the feeding of the silk-worms being prolonged 
too far into the hot season i in the second place, that of giving 
much more leaf in less time ; lastly, the quality of the leaf 
produced tl^e quality of silk most approved of by the mannfac- 
turers, not that the quality of the silk depends solely npon 
that of the food, as it also depends upon the temperature in 
which the worm has been reared. 

^ As there exist several varieties of Mulberry, one may sup- 
pose that these differences should exercise a greater or less 
influence on the prosperity of the silk-worm.t 

^^ In effect there are five different substances in the leaf of the 
Mulberry :— 

^ (let.) The solid Parenciyma or fibrous substances ; (2nd.) 
The colouring matter ; (3rd.) Water ; (4/i.) Saccharine mat- 
ter; {btk) Besinous matter. 

^^ The fibrous substance, colouring matter, and ^tfie water, save 
as mnch of the latter as serves the wants of the animal, are 
not, properly speaking, nutritives of the silk-worm. 

^^1^ saccharine matter is that which nourishes the insect, 
which makes it grow big, and which forms its animal sub- 
stance. 

<<The resinous matter is that which separates itself gradually 
from the leaf, and which, attracted by the organism of the 
animal, accumulates in it, purifies itself, and fills insensibly 
the two reservoirs or silk-sacks which form an integral part of 
the silk-worm. 

'^ According to the diverse proportions of the dementi which 
constitute the leaf, liiere results that cases may present them- 
selves in which a larger weight of leaf may prove less profit- 
able to the silk-worm, as much owing to the want of nourish- 
mens as to the want of silk-producing material. For example, 
the leaf of the Black Mulberry, hard, coarse, tenacious, which 
is still given to silk-worms in some of the warm countries of 
Europe, such as in diverse places in Qreece, Bpain, Sicily, &c., 
produces a silk very abundant, of which the thread is very 
beaatiful, but eoctne. 

* The geomphical error of not aUowiog Greece to be in Europe is of no conae- 
qnence, and inoiild not be aUowed to prejudice opinion agaixut Count Dandolo'a iufor- 
mAtion on hie pet tubjeet. 

f And M there are leTeral yarieties of lilk-ironnsy why should not each Tarietj haw 
its own quality of food ? One doea not feed all kinds of norsea alike, or the same in 
diSMwat elinatea.— G. H. L* 
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6 THE MULBERRY TREE. AS A SOURCE OF 

'^ The leaf of the White Mulberry, when planted in high 
grounds, exposed to cold and dry wind, in light soils, gives 
generally an abundant crop of silkj strong, very pure, and of 
a beautiful qualitv. 

'^ The leaf of t^is same Mulberry, planted in damp places, on 
flat lands, in fiit rich soils, gives a little less silk, less beautiful 
and less pure. 

" These are the most general differences ; there are others rela- 
tive to the topography of the country. 

*^ The less the leaf contains of nutritive substance, the more 
the silk-worm must consume to arrive at its development 

'^ It results from this that the silk-worm which consumes a 
large quantity of innutritious leaf, must be more fatigued and 
more in danger of falling ill than the one which eats less leaf, 
but of a more nutritious kind. 

^^As much may be said of the leaf which, although having 
nutritive parts, contains little resinous sabstance. In this case, 
the silk-worm could nourish itself well and become large, and 
at . the same time not produce a full *^ fleshy^' cocoon well 
covered with silk, and strong, th|it is to say proportioned to 
the weight of the worm, which happens sometimes owing to 
bad seasons. 

^'Notwithstanding all this, my experience proves that in a last 
analysis, all Uuags being equal otherwise, the qualities of the 
lands produce a really very small difference on the quality of 
the leaf. That which will be always true, is that the cause 
which influences most the fineness of the silk is .the degree of 
temperature in which the silk- worm is reared. I have already 
said it above, and I shall demonstrate it in the latter part -of 
this work. 

'* Not only must you note the difference in quality which 
there is, in general, between the leaf of Mulberry trees placed 
in lands of different nature, and plucked in different seasons, 
but also the difference which you nnd between the leaves of 
different kinds of Mulberry trees planted on the same site. I 
have found, for example, that with equal weights of leaf, the 
leaf coming from the large-leafed Mulberry was a little lesa 
nutritious. 

^ I have observed that, after that one, comes the Mulberry 
which has large enough leaves, plump, and of a dark green 
colour. When these Mulberry trees are not exposed to a dry 
air and in light soils, they become very well covered with leaf, 
but they have not much material for making silk. It seems 
that nature finds it easier to produce a leaf which abounds in 
nutritive substance rather than in a resinous or silk-making 
substance. 

'^ I find that the best leaf of the Mulberry, no matter of what 
kind, is that which is called '^ double'^ ; it is small, little, suc- 
culent^ of a dark green, shiny, and contains but little vrater, 
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^vhich ifi easy enough to find out by drying it : the tree, to 
commence with, furnishes a large quantity. 

'* Generally the rearer is fond of those kinds of Mulberry trees 
which give the heaviest leaves, or the largest, without think- 
ing that it is neither the water nor the fibrous tissue of the 
leaf which nourishes the silk-worm and renders the cocoons 
weighty^ but in reality the substances I have named above 
instead. Here we must remember another observation of fact : 
it is under equal conditions the old Mulberry trees produce 
always a better leaf than the young trees. Much better in- 
deed, as the trees become old, of whatever kind they may be, 
their leaves becoming always smaller and smaller, they improve 
so much that they finish by becoming all of one single quality. 

^^ Up to now I have heard talk of the leaves of grafted Mul- 
berry trees. The leaf of the naturally grown Mulberry is that 
which, in equal weight, and under the same circumstances, 
contains always a much larger quantity of nutritive substance 
and of silk-forming material. 

^^This leaf, in considerably less quantity than that of the 
grafted Mulberry, gives nevertheless better results. I do not 
know that any one, up to the present time, has made an exact 
comparison on a large scale on this important point 

^^ Another comparison which should fix the attention of Mul« 
berry-culUyating proprietors, is that the gra£tod Mulberry, 
especially when old, produces a much larger quantity of White 
Mnlbemes than the natural-grown one.* 

'^ This fruit which, in general, the worm doesn't eat, forms 
none the less a portion of the weight of the leaf which the 
producer buys or sells. Notwithstanding this there are strong 
reasonsf for preventing the general use of the natural grown 
leaf, Le,y from trees not grafted, 

'^ The worst leaf obtainable from the Mulberry, and one that is 
always disastrous to the silk-worm, is that which is covered 
with manna, an evil state which comes from sickness or an 
excess of health in the treet* I should never advise any one 
giving such leaf, except in case of paucity of supply ; and then 
it should be well washed and dried with carel 

'' Leaves marked with rust do no harm to the worm. But it 
has the serious inconvenience of increasing greatly the refuse 
on the rearing-ehelves. A large number of Mulberry trees can 
be seen attacked by this disease, particularly when they are in 
damp lands or in ill-ventilated places. The worm eats this 
leaf as well as that which is healthy ; the only difierence is, that 
it only chews the healthy part, avoiding carefully that which 
is ^^ rusty.'' Those who have no other quality of leaf are 

• A« usual of ooune, m the nutritiTe power decreatea, the reproductive <* inBtinct" 



f Theie reaaoni are not of weight fbr India. 

i Might not this come from the depont of some ineeet f 
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obliged to give it in larger qnanlityi in order that the worms 
should not fatigue themaelves in seeking their food. These 
insects wonid suffer if they were given leaf damped bjr rain 

or dew to eat What- 

LeavoB can be eat^ dried by bein; ipread cm ever may be the leaf 
withering chaDges on !foa plantatums, saj 8 inohee fU-f :^ „:^r.n ♦a iU^ 
thick, ana turned over erery half hour, care being ^^^ '^ S^^^ ^ ^^ 
taken not to bruiee the leavee and not to alloir ettber SlIkrWOrmB^ the great- 
withering, heating, or fermentation to begin: ^very t^i^ AarA ahmiM Vux 
effort ibould bTLeed to preaerve them as ^shM ?*f ^^ Btkonid be 

poeriUe. taken to prevent heat- 

ingy or fermentation, 
either in the plucking, or in the storing of it^ before giving it 
to the worms. 

'* A high degree of fermentation changes for the worse, more 
or less, the nutritive snbstanoe of the leaf, which then becomes 
less nourishing. The leaf should not be left for long pressed 
in the baskets or cloths in which it is carried in from the 
plucking. 

" Leaves are easily preserved two or three days in cool places, 
if they are a little moist and protected from the air, as in 
cellarsj godowns, ground floors of bungalows, &c.j provided 
they are not too stacked, and are turned from time to time. 
They must be prevented from losing their freshness owing to 
too much dryness in the place where thev are kept, or by too 
much air ; fh^ rot also from too much damp and from being 
too stacked. It is very advantageous to have a suitable place 
to preserve the leaf two days, and even three in case of 
necessity.^' 

In selecting your varieties of Mulberry, look out for the 
following conditions : — the. produce of leaves; the produce of 
silk from a given quantity of leaves ; the facility and rapidity 
obtainable in plucking the leaves ; the power thev have of 
retaining their freshness for more or less time. The nourish* 
ing and silk^producing qualities are of course evident by com- 
paring the produce of silk from given quantities of leaves, as 
explained already. Look out for the varieties preferred by the 
worms themselves, as they show marked preference for certain 
kinds, and this may show different results in different soils, 
lay of lands and climates. Take care, however^ that the age 
of the leaf given is consistent with the iige of Uie worm to . 
which it is given^ or your conclusions will be based on false 
data. In this, as throughout the whole process of sericulture, 
treat the worms as though they have habits which nature has 
intended for them, and don^t try to change the Course of nature 
by trying to change these habits in any way. Find out their 
natural habits^ and try and facilitate their work of making silk 
for you, by giving them as little other and useless work to do 
as possible, hence the desirability of giving them the best leaf 
obtainable. 
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Mark the time of year eaoh varietj of Mulberry comes into 
leaf, and always have a small proportion of early ones to begin 
on, and thus enable you to commence rearing as soon as di^i- 
ger from frost to the leaves is passed, and so avoid carrying 
the rearing on into the hot weather. 

From a French Work I extract the following ;-«'^ The Mul- 
berry grows in all soils, but its vegetation is more or less 
vigorous, and its leaf is more or less ^od, in each. It only 
refuses to grow in marshy lands, too calcareous, too superficial-— 
and consequently too dry. It allows the use of arid, pebbly 
slopes (not of course situated on continuous rock)* Itia pro- 
duce there is not abundant but of excellent quality. In rich, 
fresh deep soils its leaf is too wateir. 

^'It is multiplied by sowing seed, by budding, by layers, and 
by cuttings. 

^By the first means the most vigorous plants are obtained, 
the most durable, and those that resist drought the best. 

^ Budding gives trees more productive in leaf and of a more 
rapid grow^. 

^' Layers produce a more certain success than budding, but a 
sufficiently large quantity cannot be obtained from the same 
area. 

^'Lastly, cuttings, less prompt and less sure than seed-sowiiig 
or budding seldom succeed save with the Ywieties muUieaulis 
(Philipine) Hybrid and Lhou ; they are chiefly used to obtain 

* dwarf* or * middle-sized' trees. 

^' Dwarf trees and 'middle-sized' trees refer in French 
to systems of cultivating the Mulberry, e,^., they have 

* full-sized', ' middle-sized,' * dwarfs,* and * hedges,* represent- 
ing each a different system of planting and of cultivation. 

Plucking. 
On the method of pluchng I translate the/oUatmng : — 

^ '^ Plucking commences in the morning, after the dew has 
disappeared, and it should be given up at night as soon as the 
mist falls, and should not go on during rain. 

" For trees of any size ladders should be used. The plucker 
furnished with a bag or sack attached to his waist and kept 
open by a piece of circular wood, or wooden-hoop of an old 
cask, mounts his ladder, seizes sucoessivelj each shoot by its 
base, and ^slides his hand rapidlv from below upwards, detaches 
thus without trouble all the leaves which be then places 
in his sack. When tin's receptacle is filled, it is emptied into a 
cloth placed in the shade or covered with another doth. When 
this in turn is filled it is tied up by knotting the four comers 
and carried at once to the rearing-shed in order not to allow 
the leaf to wither.'' 

* The Japaaflfo do not beliere in this, m bang bad for the tteet. See traiuUtioii 
kter on. 

2 
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On the manner of pruning I translate the foUawinff .*-« 
^' As soon as the crop is over, all the shoots, which gave the 
leaves that have been plucked off, are pruned just above the 
last two buds nearest the base ; this is the Summer-pruning. 

*^ The tree brought up or reared with 12 to 25 branches 
always retains its primitive goblet shape. In the following 
spring (in India iliis should probably be about the end of Decem- 
ber) all the poor looking twigs are suppressed^ and those too 
near each other thinned out; all the dry twigs are taken 
off, and the leaved that have come on the shoots, two and two, 
which have grown since the Summer-pruning." 
This, of course^ is purely a Utilitarian prooess. 



I translate the following account of the Japanese treatment 
of Mulberry trees from a ^Report on Sericultural Studies ' 
made by an Italian Mission in the interior of Japan, dated 
Yokohama, 1st July 1869, and quoted by that great authority 
on the Diseases of Silk-worms. M. L. Pasteur, F.R.S., and 
member of the Institute of France, from the Revue UniverselU 
de Sericulture; September 1869 : — 

^^The Mq^ alba, or White Mulberry, does not exist in 
Japan, where they only know the Mulberry tree bearing* 
black fruit| with a leaf sometimes round sometimes indented. 

" It is found everywhere, the length of the lanes, on the 
banks of canals and in masses clumped in the middle of culti- 
vated fields. It seldom grows higher than 9 ft. 9 in.; the 
Japanese cultivate it orcunarily in thickets, and they cut of£ 
the briwches at the level of the groimd, covering then the 
roots and manuring them, either l¥ith human manure or with 
the sweepings of the rearing-sheds dried first in the sun. The 
same manner is used for trees allowed to fi^ow to 'Full- 
size,' and in that case they spread it on the land round the 
trunks of the trees, 

'^ The reproduction of the trees is not obtained in Japan from 
seed but by suckers. In spring they cut down to ground level, 
a plant about 8 years old at least, from the lower trunk, and 
roots recovered with earth spring up the new shoots. These 
again, in the following autumn, are cut at the trunk and 
serve to form new plants which are manured with human 
night soil.'' 

From the work of a Swiss gentleman whom I knew years 
ago when in Japan, when he was engaged in business there in 
the purchase of silk, I translate the following, which may be 
taken for what it is worth, as coming from a so-to-speak amateur 
source :•—*'' The cultivation of the Mulberry (in Japan) is rare 

* 1^0% Uiat this is a aiga of i(a belon^ng to if. nigra. 
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ill the neighbourhood of the sea, whether it be that the Japanese 
think Buch situation unfavorable to the tree^ or perhaps owing 
to the conditions of the soil. 

'^ A soil somewhat sandy, mixed with earth and slightly damp, 
is regarded as very appropriate to this culture, such as the 
banks of streams, and places where water runs easily. The 
Mulberry in Japan thrives best in the 'dwarf state ; the 
bead of the trunk hardly rises a foot above the level of the 
ground, and the branches reach about three or four feet only 
in height. It is said that by this system the leaves become 
more tender and more suitable to the health of the worms. 
Barely they allow a tree to arrive at its full growth, however 
it may often be seen about five feet high. They carefully 
remove surplus branches which might make the foliage too 
dense ; and they carefully prevent any settlement of birds or 
insects in the trees. When the trees have reached forty yeara 
of age they are torn up and replaced by young ones. 

''The propagation of the Mulberry trees is carried on in the 
three following ways : By Seed sowing they carefully wash 
the fruit, mix them with wood ashes, and plant the mixture ; 
by plants in utilizing to this end the young branches * and 
proceeding as in Europe. These two ways are but seldom 
employed; the most extensively adopted is tbe propagation 
by layers (Marcottes). This is done towards the^nd of June, 
by bringing down the branches of a dwarf tree, and partly 
covering them with earth to make them take root. Tea montlui 
afterwards the plants thus obtained are transplanted into a 
8ite> manured and prepared for their reception, where they 
remain temporarily for one year, and from whence they pass 
to their final destination. A year after this transplanting they 
commence to use the leaves for feeding sUk^worms. 

" The manuring of the trees takes place several times through- 
out the year. 

'^ Budding is nowhere employed so far as we conld find out, 
though it is spoken of in oertain old Japanese books. To 
feed the worms they cut the branches so as to leave a sharp 
clean end, the leaves only being plucked off at the house. 

'< The Japanese believe that it injures the tree to pluck the 
leaves direct from the tree on account of the wounds it 
causes to the stem. 

" All rearers do not own their own leaves. Many of them buy 
their leaves at the special market for this business. The sellers 
bring their leaves to the village in the morning, and offer them 
down the principal street, in the shade of the houses. Prices 
vary confflderably according to the quality and state of the 
trees ; sometimes 4 housj other years 12, 16, and even more 
per horse load of 200 catties. (The h(m is equivalent to about 
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9 anaas; the catty to 1} finglisb^ p^mii weight.) Planta*- 
tions of Mulberry treee, properly speaking, are only foaod 
near Tonesawa and Onlda; elsewhere they are nsaally in 
gronps, more or less extensiire, along hill-sides and streams, so 
that they give an idea of being quite a second rate cultivation." 

French stcUisiica relating to Mullberry euUitation. 

The following few statistics may prove interesting to some 
as showing how important the dimensions of Mulberry cultiva- 
tion may become to a country suited to it by nature. 

In the Gevennes near Yigan (Gard) France, some Mulberry 
trees of '^ full-size ^' kind planted about 23 feet apart in quin- 
cunx, produced the following yield of leaf each year : — 
at 3 years old 3^ kilos ; at 13 years old 75-n) kilos. 
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say averaging 57-s- kilos per annum each tree, or roughly taking 
1 kilo, to equal 1 seer 2 chittacks, say 65 seers per annum each 
tree ; taking from this 15 seers for loss and waste, leaves 50 
seers or at above distance apart 102| maunds of leaf per 
acre. One chittack of eggs or ^^seed" should require 40 good 
trees of 50 teers eaek tree, or say two chittacks of ^^ seed'' 
would require an acre of such trees, planted as above, 23 feet 
apart. Two chittacks of ^^ seed'' should produce 3^ maunds of 
green cocoons worth Bs. 30 per maund, if gcK>d, or value 
of one acre's produce planted as above, Bs. 93-12-0. But this 
planting at such a wide distance is to allow of cultivation of other 
crops oiBtween the trees, and out here where the land would 
probably be given up entirely to Mulberry cultivation, on the 
spots set apart for it, 12 feet by 12 feet, 13 feet by 13 feet, 
or at outside 15 feet by 15 feet, would probably be the dis- 
tances found amply sufficient, as large trees are undesirable 
owing to the difficulty of plucking. 

If then the acre be planted about 12 feet by 12 feet, one 
acre should produce about 12 maunds of green cocoons, value 
Bs. SO per maund, if good, or say total value of one 
acre's produce would be Bs. 360 per acrel What other 
cultivation can offer such a return for only two months' work 
in the whole year? x)ff land unfit for almost any other crop I 
Of course there are risks in this as in every other pursuit 
depending upon circumstances over which man has no control. 
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la this climate, however^'-aiid with such suitable conditions as 
there are to hand, the very home of the Mulberry (unlike 
France to which it was exotic) and with freshly imported 
health/ ^^ seed/' the risks of sericulture, apart from the faults 
of carelessness and inattention^ should be reduced to the 
minimum. 

The following figures illustrating tlie huge proportions the 
industry attaint in France before its collapse, show how 
valuable it is to a country, and what temptations it must have 
offered ever to reach such figures. Especially remarkable too 
when it is remembered that only a portion of France, not 
one-half I believe^ is suited to the industry from climatic 
causes, &c. 

In France then, in lihi there were 69,687 acres under 
Mulberry trees. 

In 1862, >.e., 10 years btter only^ it was nearly double, m., 
121,542 acres ! 

In 1852 they counted 17,762,906 isolated Mulberry trees, 
and over 7,264,000 yards of Mulberry hedges for silk^worm 
feeding, or say over 4,127 miles of Mulberry hedges* 

In 1852 the amount of leaf used by rearers was about 
5,700,850 mannds, or say roughly 456,068,0001bs., or over 
20S,60O tons, representing in value Frcs. 33,506,018, or say 
roughly at 2 frcs. per rupee, Rs. 16,754,509 for leaf alone — a 
sum which has gradually been decreasing year bv year with 
the ruin that has fallen upon sericulture in France, irom disease 
amongst the worms, the effects of the war and other causes. 

This fabulous sum to be thrown direct into the hands of 
peasant proprietors, and their labourers, is surely ^enough to 
tempt any Government lucky enough to own suitable land and 
climate, to exert every possible effort to almost force attention 
to such a promising industry, the more especially as it is now 
hardly a case of competing with France, since the industry is 
almost destroyed there. It is merely a case of replacing here 
and under much more favorable auspices, when cheapness of 
labour and suitability of climate are taken into account. And 
this part of India, unlike Bengal, can, I firmly believe, produce 
silk of equal and possibly superior quality to the average best 
qualities produced in France, at a much less cost in every 
way. 

Bengal silk being very inferior in reputation hat, of course, 
suffered in the ^^ hard times" of late years, but with the quality 
of cocoons obtainable in the north west of India, in the Sub- 
flimalayan country, at the cost they should be produced at, 
there should always be ample margin for the play of markets 
without fear of loss, once the trees are fairly into bearing, and 
planted with a view to economy in carriage of leaf— a most 
important item for consideration, and one I cannot lay too 
much stress upon. 
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Plantations miu6 be near the reariog-dieds to ensure eoono- 
mical working, and freshness in the leaf supplied to the worms. 
To Europeans therefore desirous of taking up the experiment, I 
would offer the advice that they leave room for their rearing- 
sheds on their Mulberry plantations, and ask them to bear in 
miud that many small rearing-sheds are better than oqa large 
one, as large masses of worms, when collected in one place, have 
been found to run greater risk from disease than smaller col-* 
lections. 

Leave the sites for the houses running North and South, and 
the door end to be at the North, so that the sun's rays can 
never enter by the door and scorch the worms. The front of 
the house should face the East. 

Long before the treea are ready, however, I hope to be able 
to offer Part II of this liitle pamphlet to those whom it may 
interest, and which will treat, on the best arrangements, for 
rearing-sheds and on the feeding of the worms. 

Before saying, au revoir^ I would mention that I have taken 
no notice of the Bengal system as from climate, &c., I trust 
rearers here will be able to employ a very different class of 
worm, and follow Japanese or European systems rather than 
that of Bengal, if they do not have to strike out a line for 
themselves, as this will be the earliest crop in the world of the 
class of worm I hope they will succeed with. 

In concluding Part I of this pamphlet I would point out as 
an encouragement to Europeans thinking, yet hesitating, about 
attempting Mulberry planting with a view to sericulture in 
proper time, that Messrs. Lister and Co., who have taken this 
matter up with sueh energy, good will and hope for the future, 
are ready to supply the want that has hitherto acted as a serious 
check on the advance of this industry in the North West of 
India (I include the Punjab and Eangra Valley) viz.^ that of a 
local market. 

There need be no fear of there ever being a case of prodno- 
tion exceeding the demand of the said market, as Messrs. 
Lister & Go. have their agents in every silk-growing country 
in the world to assist in collecting sufficient for their vast 
requirements, and enterprlae here will never, practically speaking, 
be able to produce collectively more than Messrs. Lister and 
Co. can take with pleasure, and at rates that will pay the rear- 
ers handsomely, always provided, they in return make a busi- 
ness of producing good cocoons, and do not run counter to their 
own interest by producing none but inferior ones* In this 
Messrs. Lister k Co. only expect what the purchasers of teas 
now look for, vie., the best possible general average, and in 
return can offer cash in full value on the sjx^. 
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(kmxntdion of ilt^ %mml IHtnjgs of <|hir : 

Being an Extract frtm a Report on the Tom Chir Forests. 
Bt a. Smtthibs, Assistant Conservator. 

Fellings of Ghir had been made along the Tons m 1874-75^ 
and advantage was taken of this circumstance to examine 
the stnmpa that were left, and to connt the annual rings. 
Manj stumps had been burnt, and others had decayed, but 
it was found possible to count the rings on 153 stumps, 
situated partly on Earoli Flat, partly on acy oining hill sides. On 
64 stumps the rings were counted along two radii, a short and a 
long one, and the mean result was taken i on the remaining 89 
it was found practicable to count the rings along one radius 
only, the one chosen being as far as possible a mean one. The 
counting was carried out by a Patrol of the Deoban Forests, 
named Jaman Singh. This man was employed for three months 
on similar work in 1878, near Deoban, and in both cases his 
results were constantly tested by me, and were found to be most 
satisfactory. I have no hesitation, therefore, in adopting his 
figures as substantially correct. It would have been quite im« 
possible for either Mr. Murray or myself to undertake this 
counting within the allotted time, as it required 28 days to 
complete. i 

"With these remarks I now proceed to analyse the results, of 
which full details are given in Appendix B. 

The radii along which the rings were counted were 27-5, 5-5, 
8-25, 11, 18, 15, and 18 inches in length respectively. The first 
four radii correspond to girths of 1 foot 6 inches, 3 feet, 4 feet 6 
inches, and 6 feet, allowing something for the bark (see letter in 
Indian Forester j Vol. IV, No. II, p. 192). The other three are 
convenient lengths without corresponding to any particular girth 
classes, Atthesametime the thickness of the bark of each stump 
was measured, and it was found that the mean was rather less 
than one inch, but in many cases the thickness had been diminished 
by fire and other accidents. If we allow one inch as the average 
thickness, then the real girths, outside the bark, corresponding to 
the above radii, would have been 1 foot 11^ inches, 3 feet 4*8 
inches, 4 feet 10-f inches, and 6 feet 8f inches. That is allowing 
the same thickness of bark for a pole of the 1^ foot class, as for 
a tree of the 6-foot girth class, which is not fair ; while one is 
too great, the other is too small, as the bark of a living tree 6 
feet in girth would be about 1^ inches thick instead of 1 inch. 

It will be observed from the figures here given that 
many of these stumps belonged to trees which were either, 
suppressed or had suffered such injury that their growth was 
severely checked. Nos. 12 to 19 are an instance of this, and it 
becomes a question for consideration in working out a mean 
result as to what we are to exclude as suppressed trees. 
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EXAMINATION OF THS ANNUAL RINGS OF CHIR. 



The group shove mentioned will furnish us with good data to 
fio upon ; they all stopped short in their growth at compara- 
tively small dimensions, or in other woras, they shew small 
girths at advanced ages ; they vary in age from 139 to 199 
years, and in diameter from 28 to 27^ inches. Comparing them 
with other trees, it is obvious that they were suppressed oefore 
they attained a girth of 6 feet, and for the purposes of the pre- 
sent analysis, we shall take as a suppressed tree, any tree which 
required 130 years or more to reach a girth of 6 feet On look- 
ing over the list, it will be found that all trees which come into 
this category Required a great number of years to attain small 
dimensions, and that the average number of rings per inch is 
as a rule over 12. 

It is a matter for consideration whether it would have been 
better to have taken some other age as the limit, 120 years, for 
example, Nos. 46, 85, 139, 145, 146 and 149 shew on an aver- 
age over 12 rings per inch and attained a girth of 6 feet be^ 
tweea 120 and 130 years of age* There are, howevei:, many 
trees which shew over 12 rings per inch, taking an average for 
the whole life of the tree, which nevertheless atUiined a girth of 
6 feet within 120 years, including several which reached this 
girth within even 100 years. Thus we cannot include among 
suppressed trees all which shew an average of 12 rings and 
more per inch of radius. Nos. 1, 8, 1 1, 24, 30, 35, not to men- 
tion others, amply prove this. The number of stumps examined 
is too few to admit of a general rule being laid down on the 
subject, and it must be left for further experience to decide this 
question. For the present, however, we have adopted the limit 
of 130 years, as it seems to apply pretty generally, and we have 
worked out tiie mean results, both including and excluding sup- 
pressed trees as defined above in each of the three following 
cases: — 

(1). Taking all the trees together. 
(2). Taking the 39 trees on Earoli Flat 
(3). Taking the 114 trees on the hill side. 

(1). — Including suppressed trees. 153 slumps. 



Length of rtdioi ... 
No. of ringt 



257 
17 



6'5 
87 



826 



11- 

104(1) 



13- 
126(2) 



16 
162 (S) 



(1) average of 149. (2) areiage of 114 (3) ayerage of 76. 

(1.) — Excluding suppressed trees, 118 stumps. 



Length of nuliaa 
Ko. of rings... 



276 
17 



66 
84 



8-26 
66 



11- 
86(1) 



18* 
118 <2) 



16- 
161 (8) 



(1) aTerage of 112. (2) aToageoflOl. (3) average of 74 
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(8). — Karoli Flat. Including suppressed trees. 39 stumps. 



Length of radius ... 
No. of rings 


276 
12 


5-6 
90 


8-25 
62 


11- 
106 (1) 


13 
122 (2) 


16- 
164(3) 


(1) aTer«geof87. (2) ETerageof2e. (8) areMgoofW. 

(E).-*-Kaboli Flat. Exeluiing suppressed trees. 24 Humps. 


Length of radius ... 
No. of rings ••. 


276 
12 


6*6 
26 


826 

48 


11- 

82 


18- 
114(1) 


16- 
151 (2) 


(1) avenge of 28. (2) avenge of 18. 

(3). — Hill Sides, Including suppressed trees. 114 stumps. 


Length of radius ... 
No. of rings 


2-76 
19 


5-6 
40 


8-26 
67 


11- 
108(1) 


'13- 

127 (2) 


16- 
161(8) 


<1) avenge of 112. (2) avenge of 88. (8) avenge of 68. 

(3). — Hill Sides. Excluding suppressed trees. 89 stumps. 


Length of radios ... 
No. of rings 


276 

18 


56 
86 


8 26 

68 


li- 
es a) 


l8v 

118 (2) 


16- 
151(3) 



. <1) avenge of 88. (2) avenge of 78. (8) avenge of 66. 

It was not necessary to fi^ve the figures for Earoli Flat and 
the hill sides separately^ bat they are interestinor, as they tend to 

1>rove that the growth of Chir is slower on the hill sides than on 
evel groond during the first half of its life. The important 
point, however, was to find at what age Chir reaches a girth of 
6 feet^ and this, of course, depends on what age we take as the 
limit of suppressed trees. Including all trees, we have 104 years 
as the age at which the tree attains 6 feet in girth, and exclud- 
ing suppressed trees, we find this girth at the age of 86 years. 
Carrying the analysis further, we find that 2 trees attained a 
girth of 6 feet between the ages of 40 and 50 years, 7 trees be- 
tween 50 and 60, 17 trees between 60 and 70, 18 trees between 
70 and 80, 22 trees between 80 and 90, 16 trees between 90 
and 100, while the remaining 71 trees, or very nearly half the 
total number, required 100 years or more to reach this girth. It 
will be interesting to compare these figures with those obtained 
in the case of Abies WAbiana. We find that of 97 Morinda 
trees examined in the Deoban Forests, a girth of 6 feet was 
attained by 8 trees between 40 and 50 years, by 9 trees between 
50 and 60, by 17 trees between 60 and 70, by 13 trees between 
70 and 80, by 17 trees between 80 and 90, by 11 trees between 

8 



Digitized by 



Google 



18 



■XAMINA^ION OF TBB ANjiVAL tklHQB 09 CHIB. 



90 and lOO, and by 88 treat at tlie«^9«e of 100 years or more. 
These results, as far as they go^ prove that the growth of Chir 
is somewhat slower than the growth of Moriqda. 

Out of tae 1^3 chir stumps examiped, 58 belong^ed to trees 
which attained an acre of 800 years and over^ the lonfl;est lived 
being No. 50. witU 258 yearsj and a meaa rate of growth of IS 
rings per inch of radios. 

Examination of the annual ringt of Pinus longifolia in the 

Tone Chir Forests. January and February 1879. 

39 Stumps eaamined on Kandi Flat. 
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tUuntp* Oil hia nieltitJtin half a mile sf th» Torn. 
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Stumpt on hUl side within half a mi^^^ of the TbiM— (Gontd.) 
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Slumps on hUt fide tf^kin half a mile of the Tone — (Contd;) 
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%mitm jpitarliet 

Spkoimbns pf 21 different kinds of Indian woods from the 
Dehra Dun Division, chief amon^^ which were boxwood, Toon 
and Thanella ( Oardenia turgida) have lately been seat home for 
experiment from the N. W* Provinces, and the following are 
the remarks made on them by the timber merchants, Messrs. 
Churchill and Sim : — 

'^ Boxwood.— The specimen baa been faced in the manner 
usual in preparing wood for engraving, and my opinion is, 
that this particular example proved to be equal to Boxwood 
from Turkey, in fact superior to much that is obtained from 
thence, and has the iMivantage of paleness of colour, which is 
a feature of much value. 

^^ A log of East India Boxwood, of about 12 feet long, 
was sent me in a sound state, and had cost £7, but on being 
divided into three pieces, had rapidly developed several rents, 
and had become valueless. 

«< Turkey Boxwood is not free from such defects, but in the 
best specimens only one rent forms. 

^^ I presume you are aware that engraving is effected on 
horizontal sections of the tree. For this purpose, sections are 
sawn slightly over one inch thick, which are then placed in 
racks, and kept in a regulated temperature for some years. 

** A wood block, such as you see in the illustrated papers, 
is built up of selected pieces, about 3 inches by 2 inches, which 
are separately worked upon, and afterwards combined into 
one by special forms of bolts and nuts. These blocks, I may 
observe, are not ordinarily used in printing, the ultimate 
printing surface being obtained by means of the electrotype. 
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22 KlPrailfENTAL CONStGNMBNTS OF INDUlf WOODS, Ac. 

** Most bard woods are denser on ottti side than the oiberi and 
in the special example of Boxwood, the subject of this letter^ 
a portion about 3 by 2 inches would onlj be used for the best 
work, and the remainder applied to blocks of lesser value. 

^* The manufacturer of wood blocks is said to pay three 
times more than the ordinary current value for the wood he 
selects. There is at this time much complaint, both by 
manufacturers and engravers^ of the scarcity of fine mteriah 
This is in part attributed to wood growing in certain Russian 
forests being withheld from sale. 

'^ I think it probable that the rendering of the logs may be 
in some degree lessened by attention to the period of evtting. 
Upon the indifiWence in colonies to the time of jfelling some 
excellent observations have been maHe by Mr. More, Director 
of the Botanic Gardens at Sydney, which may almost be 
summed up in his own wmrds : ^ It would af^ear that the 
best time to cut down trees, in order to secure the most 
enduring timber, is either immediately after the fall of the 
leaf of thdsef that are docidnons, or shortly afkr the seed hag 
ripened into maturitg in those thai are of an evergreen 
character. ^* 

^^ No. 18 (Gardenia turgida) appears to be of good close- 
grained quality, and the specimen shows no indication of 
splitting. V^b think it woula be found saleable as a snbstitnt^ 
for cheap Boxwood, and should like to see a larger specimea 
of this wood, in order to have its value tested, and therefore 
recommend that a log of about 12 inches square and about 
10 feet long be ^ent for this purpose. 

''The most promising specimen is No. 11 (Cedrela Toona), 
of which we have a good opinfon, and consider that it would 
prove 6aleable as a substitute for Mahogany ; and if sent 
in well-squared (hewn and not sawn) logs^ 15 inches and 
upwards square and 12 feet and upwards in length, it would 
))robably command from ie. 6<f. to 8^. per foot cube; but a 
trial shipment of 10 to 12 logs as large^ ^^gj sound and 
straight as possible would be advisable before sending larger 
quantities." 

The other woods sent were reported not to be of a character 
fit for the Cabinet trade^ chiefly on account of their hardness 
and lack of any special merit. We are rather surprised^ however, 
that Sain, Sandan, Mohwa, Sissa, Ehair and 8fri» were not 
noticed, as we should have thought some of them might have 
been rather bettor reported on. 
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#« %ttm ISHtnii wi^Wittoi ptituii in orarottit nse in 

Frcm the Tinier Trades Journal 

(Ccniinued fnm Fot. T., p. 407). 

Building Woode. — Beaiootis woods and bamboos are the 
woods most commoBly used in Japanese strnctares. Pines 
(P. Manoniana^ densifioroj parvijhra, Koraiensie)^ firs {Ahes 
/Urmoj teuga, aleogynana^ Feitehii^ poUiUy leoenm)^ reiioosporas 
{R. obtusa, pUi/era)y Crypiomeria JtgponieOj Laruf Upiolepie 
Tknja delabratay Ao., abound on light soils. On heavier soils 
oaks, ehestnntSi and other foliage trees toe plentrfal. Dr. 
Savatier has enumerated eighteen deddnous and evergreen 
species of oak found in Japan^ besides four wfaieb he regards 
as mere varieties and five others as yet indeterminate. But the 
diflScnlties of transil, and the need of light structures in a 
country where earthonakes are so common as in Japan, have 
cancwd heavier woods to be restricted to specific objects, ^ind 
preference to be given to resinous woods^ even for sudi bar 
eligible purposes as brid^ building and railway sleepera. And 
of all resinous woods, hinoki, the wood of Retinoepora obtusa 
enjoys the highest repute. The tree, which grows with amazing 
rapidity and vigour, is held sacred in the Shinto .religion. In 
most of the temples, and in the palace of the Mikado, hinoki 
has been used almost exclusively both for the strudmre and the 
furniture. It is gjBuerally employed unvarnished. It gives a 
beautifaliy white even grain under the nlane, and is said to 
widistsAd damp perfectly. It is soft enougn to take the inf- 
pression of the finger nail. Sawara, the wood of Setinoepora 
pieifera, is used for like purposes, but is less esteemed. 

The costliest roofs are rormed of frames of hinokf, overiaid with 
thin strips of the same wood, each strip being eight inches long, 
2 inched broad and two-tenth's inches thick, and very omrefully 
planed, laid sfde by side with thenr long sides at rig^t angles to 
ijie eavee. They ore treeoailed to> the laths beneath, each course 
overlftpping the one next below it some ^ix inches or more. A 
very high pitch is needed, and much material and fabonr are 
requisite, but the arrangement lends itself to the production of 
the most fknciAil and complex curves. With a sufficient pitch 
these roofr are perfectly water-tight, and some are sahl to be 
over a btmdred }4ars old. The residences of the bi^ officials 
^d vxtoij Buddhist temples are laid with flat tiles set in cement 
on a surfitce formed of yane-ita or small laths, one^tenth inch in 
thickness^ laid dose together. The best of these yane-ita are 
made of retinospora ; tne^ worst of split green bamboo. Poorer 
dwelfings are roofed with split bamboos laid ridge and furrow, 
Kke tiles, or with wooden shingles fastened to the rafters with 
bamboo treenatfa, or with bark^ thatch, or paper. Gutters are 
formed with split bamboos. 
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24 ON SOME WOODS AND WOOD 

Woods for Paper^mahtng. — ^The coarsest papers are manti- 
factured from ihe bark of Edgeworthia papffrtfera, called Mil- 
soumata (or three-pronged fork), owing to the shoots appearing 
symmetrically in triplets It forms a shrub growing abont 
five feet Iiigh^ and is cut down level with the ground year after 
year until it gives a suflSciently bushy head for stripping. 
Good paper is also made from Kozou^ i.e.y the bark of the 
paper-mulberry (Broussonetia papyri/era), wWch is cultivated 
for paper-making all over Japan. The plantations are said to 
average about a ton of bark to the English acre annually, which 
is, however, believed to be a very exaggerated estimate. The 
fineness and toughness of this paper allow it to be used for a 
variety of purposes unknown in Europe, such as substitutes 
for window glass, in which ornamental effects may be produced 
by using papers of different degrees of transparency, bandages 
for wounds, pocket handkerchiefs^ twine and thread of all sizes, 
&c., &C. By passing the wove-mould a second time through 
the pulp so as to cross the grain, a stouter paper is obtained, 
used for covering umbrellas, trunks, &xs. The magnificent 
leath&r paper ^ with or without embossed patterns, the manu- 
facture of which is still a profound secret, is made from Kozou. 
A sort of tissue paper of great strength and marvellous finei^ess 
and softness of texture, weighing only half a pound avoirdupois 
per 100 Bhee(i9 of 19 inches by 14 inches, is made from the 
CMirk of a shrub called gampi, which appears to be Zt/chnis 
grandifloraj and has a fine-grained mucilaginous bark. Another 
paper of extraordinary strength, which figured in the last Paris 
Exhibition, is manufactured from some unknown. material. For 
common papers, rice-straw, young shoots of bamboos and 
other substances are mixed with the pulp. Japanese papers are 
not generally sized, but when done it is with a mucilage obtain- 
ed from the bark of a shrub called ouri {Marlea japonica ?). 
Sized papers are coming into more common use, being better 
adapted than others to printing in European type. In the 
mountains, shavings of retinosporaare used as a substitute for 
paper. 

Lacquers and Varnishes. — These are all made with a resinous 
base extracted from ourouchi {Rhus vernicifera)^ which is not 
to be confounded with the so-odled Japanese varnish of Europe. 
There are eight kinds of lacquers, some colourless, others co- 
loured, each made by separate makers and by processes which 
yet remain secret. The resisting powers of these lacquers 
appear to increase with age, in confirmation of which it is stated 
that when the mail steamer conveying exhibits for the Vienna 
Exhibition of 1873 was wrecked off Cape Idsou, the cargo 
laid for fifleen months in ten fathoms of water, and when re- 
covered by divers the antique articles in black lacquer were 
found uninjured, while those of recent manufacture were com- 
pletely ruined. 
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Dyes and. Tan Sinff^. — Yellow dyes are obtained from the 
barks of hadjinoki, dzonmi (a variety of Pyrrts)^ koutioaclii 
(Oardenia Jllorida)^ kivrsda (Evodia ^/a»ca) , and inoukwada* 
According to a native writer the bark of Evodia glauca is tho 
true kiwada^ as giving the finest colour, thoagh tlie name, sig- 
Difjing literally ^* yellow skin/' is applied to others. Telbw 
dyes ave also extracted from the flowers of Saphora japoniea 
and Sapindus moukourodji. Bed dyes are obtained from saf- 
flower, several native species of madder, and red dye*woods 
imported from ChSoa. A fine claret is produced by digesting 
alder bark in aa infusion of the fruit of the m^me or plum 
apricot Blue is extracted from Polygonum tinetorium ; browns 
and greys are produced with myrtle and mulberry barks, the 
fruit of Mu$ iemialalaj the bark of Xetinonpora obtusa^ &c. 
Blacks are produced with the help of sulphate of iron, with 
the barks of various oaks, the bark and fruit of two species of 
alder^ the fruit of DiospyroB Kaki, of the Japanese chestnut, 
various galls, notably those found on Qvercus serrata and the 
pounded nuts of Juglans mandshurica. Some of these substances 
are used in tanning, more especially the barks of Quercus dentata 
and Myrioa rubra, which are in great demand among Japanese 
fishermen for tanoing their nets. The fruit of the chiboukaki 
(a variety of kaki) pounded in water containing lamp-black, 
gives a Uaok which at a distance resembles oi^)aiut, and is 
used so colouring fences and house fronts. It requires renewing 
every two or three years. 

Water Conduits are generally made of bamboo, split or other- 
wise. Where a larger service is requisite, conduits of square 
section and formed of some resinous wood are used. Those 
supplying the city of Tokio are said to have been laid over a 
century. They are not watertight^ and allow of a considerable 
waste of water. 

Partet^s Poles.^^Yor heavy loads the sUffest poles, as kachi 
(evergreen oak), kay a/' 2brrtfya nueifera); for medium loads, 
segnt (Cryptomeria Japoniea), moukou, a species of elm and 
hinoki or retinospora ; for light burthens, yenzou Sophora 
Japoniea) and bamboo are used. The usual load is 48 lbs. at 
a run, and 100 lbs, at a walk ; distance four leagues, including 
retnm empty. At piecework^ loads up to 1| cwt are thus 
carried. 

Sundriss.'^Oils for cooking are extracted from the fruit of 
Torrsya nuei/sray Jnglans mandshuriea, and two kinds of camet- 
lia ; oils for illumination from EUoeoeoa verrueosaj the camphor 
tree and the seeds of the tea shrub ; oils for the toilette from ivy 
berries, and the fruit of Taarus euspidata. Birdlime is manu"* 
factured on an immense scale, and of great strength, from the 
bark of liea integra. The yield is 2 lbs. of birdlime to 2(^ lbs. 
of bark. Amongst other purposes it is employed in catching 
waterfowl^ for wUcb purpose it is spread on bamboo rafts. 1% 
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-26 NOTE ON THE ARTIFICIAL CULTIVATION 

is also used in medicine, externally and internally. The trunks 
of oaks are largely utilized in growing edible mushrooms. The 
trees are felled and split in the woods, and left to decay, when 
they serve as beds for the growth of mushrooms of various 
kinds, which are afterwards dried for use or export. From six 
to nine per cent, of the weight of the timber felled is, it is said, 
thus returned in the shape of mushrooms, which, in view of the 
diflSculties of transport, is found to be a more profitable ar- 
rangement than attempting to turn the timber to account in other 
ways. The export of dried mushrooms from Japan to Chinese 
ports during tihe year 1876 was valued at £50,000 sterling. 



^p[otc on ih Jlrtt)iml d^itltitration ^f %drus §tad«tR. 

By a. Smtthies. 

Ths following brief notes apply to the experience hither- 
to gained in raising young plants of Deodar from seed 
in the forests of Jaunsar-Bawar, North- West Himalaya. 

The object of the operations carried out in Jaunsar is to 
increase tiie quantity of Deodar in forests chiefly consisting 
of Fir and Oak, but principally to re-stock bare grassy slopes. 
Two diffevent systems are employed; 1st, sowing the seed 
directly on bare slopes ; 2nd^ raising young plants in a nursery 
and transplanting them. 

I. — Direct Sowing. — ^This is effected by sowing the seed 
in prepared holes, or patches along the hill side. The patches 
are about one foot in diameter, and three or four feet aparti 
and follow contour lines as nearly as possible. It is not im- 
portant that they should be at very regular distances apart in 
the lines, and advantage is taken of any shelter^ such as small 
shrubs and rocks, near or under which the holes are dug ; but 
each line should be almost liorizontal. The lines are 15, 20, 
25, or 80 feet apart, aecordiDg to circnmstanoes, being closer 
together where the slopes to be restocked are very bare^ ex- 
posed, and far from trees, and further apart where there are 
already a few young plants^ natural seedlings on the ground, 
or where seed shed naturally from neighbouring trees may 
lead us to expect seedlings in the course of a few years. The 
soil in each hole is thoroughly dilg, siflbed with the hand, and 
freed from grass and stones, and in November and December, 
as soon after the seed falls as possible, the holes are sown up, 12 
or 15 seeds being scattered over the patch, and lightly covered 
with soil. The seeds germinate in March and April, not long 
after the snow has melted and the days begin to get warmer. 

Our present experience proves that seed sown before the 
winter will do much better than seed sown in the early spring ; 
germination is foote plentiful^ and the young plants are much 
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OF CBDEU8 DBODARA. il 

BtroDger and more oaptWe of enduring the heat of the snm* 
mer and, similarlj^ slopes with southerly aspect. 

There is little to be said regarding the after-treatment of 
the young plants, firstly, because they require very little 
tending ; and, secondly, because our experience is too recent 
to enable ns to lay down rules on the subject. In a very hot 
summer it may be advisable to cover the patches with grass 
shades, or better still with small fir branches, and if the grass 
in the rainy season shows signs of choking the plants, it may 
be cut away round each patch ; but neither the one operation 
nor the other is insisted upon, as it is not decided yet whether, 
either is really necessary. Many seedlings dry up in the heat, 
and some patches will turn out blank ; but this would pro- 
bably happen in spite of all precautions. The aspect, the 
season, the soil, the seed — all are factors in the problem, whether 
the young plants live or not, and no fixed rule can at present 
be laid down. 

Many of the young seedlings in April and May are cut 
down by one or more species of grub, and some patches have 
been entirely destroyed. The fact was noticed last year (for 
the first time I believe), and this year we have captured some 
of these grubs, and endeavours will be made to rear them, and 
see what the insect turns out to be. 

The seeds of the Deodar should be full of tranapftrent liquid 
resin, should show the first bundle of leaves in the centre, 
yellowish green, and should run about 3,500 to a pound Avoir- 
dupois. 

II. — ^NuRSBBT Plants. — Seed and nursery beds are pre- 
pared in a garden situated almost in the middle of the scene 
of operations. The seed beds are ordinary garden beds aboui 
four feet wide, and the seed is sown pretty thickly in lines 
12 inches apart, in November and December. The j[oung nlant 
in the following rains are bedded out into nursery beds. These 
beds are about four feet broad, and of various lengths, according 
to circumstances. Good soil is prepared, and heaped up about 
three inches deep on a hard bottom, which consists of limestone 
gravel well beaten down. The object of this is to prevent 
the formation of a long tap-root, induce the growth of bushy 
roots, and thus render the work of transplanting easier, less 
costly, and surer in results. The young plants are put out 
into these beds in lines 12 inches apart, at intervals of 3 inches 
apart in the lines. 

They ar^ covered with light grass shades or mats during 
the frosts of the early winter, but the mats are removed when 
snow falls. In the hot weather they are covered up again, 
and are occasionally watered. The seedlings remain two whole 
years or more in the beds, and are finally put out into the 
forest in July, as soon as the rains have well set in. Regarding 
the age at which they should be put out; we have not muco 
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experience to KQide us. Plants five ye»n old (from seed) were 
put out in July 1879, and up to date are for the most part 
doing well) bat tkey had long tap roots^ which were cut off in 
every instance at about 18 inches to 2 feet from tlie crown of 
the root; the crucial time for these is only just beginning, and 
if they survive one hot weather, the presumption is, that they 
are safe. In my opinion, however, it would be better to put 
them out in the forest younger, at two or three years old, or four 
at the outside. The distances at which they should be planted 
out depends entirely on the object in view, 10' % 10' has been 
generally adopted in open places. 

. The old plants mentioned above were dug out with as much 
soil as would adhere to the roots^ were wrapped round with 
grass, and carried in baskets to the scene of operations* I am 
not prepared to say that these precautions are necessary, and 
when we raise plants with short bushy roots, and put them out 
young, it may possibly be found that no soil or grass is neees'^ 
sary^ and that they will be entirely freed from soil in the 
nursery, and then taken away, and put out with as little delay 
as possible. When dealing with large areas, a cheap and 
effective process must be adopted, and it is to be hoped that 
the system of direct towing will be successful, and that putting 
out nursery plants will only be its complement. It is not 
feasible at present to give the relative cost of these two sys- 
tems, but it may safely be said that the first one — that of 
direct sowing-^does not cost more than Rs. 5, (about 10 sbil* 
lings) per acre ; any failures involving re-sowing would, of 
course, increase this figure. The second is much more expen- 
sive, involving, as it does, protection of the nursery plants for 
at least two years and a half. 

By C Bagshawb, Deputy Consertaior of Forests. 
....... ^ 1. For purposes of description the 

D1TI81011 of forest area. « . .. .1 'tt- r\- x • i.*^ t 

torests 01 the Kuram Distnct may be 
divided as follows :-^ 

(a).-— The Hazar-Darakht forests, extending from h\\ Eheyl 

to the Sirkai Eotal, and lying on both right and 

left banks of the Hazar-Darakht riven 
(&).'-*The Hari4b forests, to the north of the river of that 

name, and between Mounts Matunga and Sika 

Bam. 
(e).-^Th6 Peiwar and Mangiar forests, lying on the east 

and north-west slopes of the range running from 

Sika Ram, on which Peiwar and Mangi&r are well 

known points. 
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(4), — The Koram foreete lying on the Boutbern dopes of 
the main range between Sika B&m and Karam^ 
peaks. 

2. The Baz&r-Darakbt forests are nearly pnre deodar. A 

(A. Smtthtana) are found m the yalleys, 
and some silver fir {A* Webbiana) high np on the ridges and 
in gorges with a northerly a8{)ect^ bat deodar forms 90 per cent, 
of the entire crop. 

The forest near the Sirkai Eotal and for several miles down 
stream have been heavily worked for the supply of the Amir 
of Afglumistan's worts at Kabul, whither the wood wa^ 
apparently conveyed on camels by forced labour. 

No export appears to have taken place from the Hazar« 
Darakht forests to the plains of India, and the shallow rooky 
nature of the river seems to forbid floating even daring the 
flood season of March and April. These forests have suffered 
little from the actions of the villagers. Above and below 
Bokia cultivation has driven the forest back from the level 
ground, the trees have been lopped for fuel, and light fellings 
of poles been made for household purposes. In the Haz&r- 
Darakht forests, as in the Knram District forests generally, the 
absence of all under-growth either of shrubs or grass is very 
marked ; fires are consequently of rare oocurreuce, and are 
the cause of little damage to the trees : the poorness of the 
grazing, however, leads to the destruction of much young 
growth of deodar by sheep and goats. 

Owing to grazing, &c., the reproduction in open parts of 
these forests appears to be in an unsatisfactory state, but inform- 
ation on the point is scanty owing to many parts having been 
unexplored. 

3. The Hariib forests consist of deodar^ Gerard's pine 

Hariib FoMBta ^^* ^^^^w**"*) ^^^ blue pine (P. eacel-- 

*"** * sa) with a few spruce and silver fir, juni- 

per forming a kind of ecrubby bush* Deodar appears to form 
70 per cent of the entire crop, and for some miles to the north- 
east of Matuuga, and from that biU towards Ali Kheyl the 
forest is fairly compact and the cover complete, an exceptioi^ 
to the rule being some large grassy plateanx in the centre of 
the forest to the west of Belut. 

Sliould the Kuram ri vw prove one fit for floating sawn timber, 
these forests may in the remote future yield timl^r for export 
to other districts, but their distance from that stream giving 
a mean land carriage of about ten miles must always prove a 
great drawback in their value. 

The villagers' demand for timber is not large, as they use 
flat mud roofs, and only want posts, rafters, doors, &c. 

In the vicinity of openings in the forest, where grass is 
found in small quantities, the trees sufier a little from fire, but | 
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as in other parts, grazing is the greatest enem j the trees hare } 
and in the Hariab the exclusion of grazing is the first preli- 
minary to working the forests. 

The villagers have a lazj way of colleoting fuel, viz.y by 
lopping branches, and the outer fringe of forest looks very 
ragged in consequence. It is remarkable what a short dis- 
tance the villagers go for fuel, and the small quantity that 
satisfies them ; this may, however, be accounted for by the 
fact of the upper portion of the Hari&b being abandoned 
during the winter, owing to the intense cold and a short food- 
supply, which, I understand, make the inhabitants migrate 
annually to more genial climes. I have been unable to find 
out much about the seed of Gerard's pine, at what period it 
seeds, or what the people do with the crop. It certainly is 
not in seed generally this year, and none of last yearns seed 
is brought for sale, so I presume that was a non seed year 
too. In seed years it must be produced in large quantities, 
and might be made a source of forest revenue by direct col- 
lection or the imposition of a tax. 

4. The Feiwar and Mangiar forests form, in my opinion, 

Peiwar and Mangiir the most important of tlie three deodar 
^o'®*'^ forests of the Kuram ; the block is large, 

compact, and separated from our own villages. The demands 
for grazing, fuel and timber, are chiefly made by non-inhabi- 
tants, who, the Political Officer tells me, have probably no 
rights therein. As soon, therefore, as these adjacent tribes 
are disarmed, and taught to respect English rule, the intror 
duction of forest management by the Forest Department 
may, should financial considerations permit it, be feasible. 

The Peiwar and Mangiar forests may be described as lying 
on the eastern and western slopes of the Peiwar range, and 
extend from the Spingawai Pass (or Kotal) to the Mangiar 
peak ; beyond this peak is Mangal territory, and the forests 
are unexplored. 

Along the ridge we find nearly pure deodar until you 
appi'oach the Mangiir peak, where you get into fir and yellow 
oak {Q* Bemeearpi/olia) ; and finally getting beyond the limits 
of forest you reach a bare hill top. 

On the eastern slope of the range, after passing through 
some precipitous ground sparely covered with deodar, holm 
oak, blue pine, and juniper, you get on to easier slopes fairly 
covered with holm oak. High up on the hill side, and in 
unfrequented gorges, we find this tree growing well, and attain- 
ing a girth of 7 feet, and a height of 40 to 50 feet ; but lower 
down and near the road and villages it has been steadily pol-: 
larded, and forms a scrub about 12 to 15 feet high. I have not 
succeeded in ascertaining the rate of growth of the holm oak ; 
the annual rings are very indistinct, and I had no instrument 
for cutting microscopical sections. 
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It will probably be fioasnd tbat the only methods of working 
this pariiciilar holm oak forest are, either by regular cuttiDgs 
in coppice, or by pollarding; probably the latter, as it would 
be most difficult to close any large part of it for any consider- 
able period, so as to permit the coppice shoots to attain a height 
of say 7 feet, and so be safe from grazing. This part of the 
Teiwar forest can only be made useful in meeting the Shalo- 
zan fuel demand, and as it is very probable the forests to the 
north of Shalozan will suffice for this, the forest may be one 
of those left entirely for villagers. 

• The western slope of the Peiwar range has a fall of 1,300 
feet in ten miles, giving an average gradient of about 1 in 40 ; 
the ground is broken up by small gorges and ridges branching 
out from two main spurs running to Bain Kneyl and Alt 
Kheyl, the violent action of torrents of melted snow being 
very marked. Between Ali Kheyl and Mangi&r are some 
extensive grassy plateaux generally bare of trees, and there is 
a similar plateau close to the Spingawai Pass ,* the area of 
tiie latter, known as the ^^ Sonamurg," cannot be less thaa 
400 acres. 

Along the Peiwar range, and for at least 2^ miles to the east, 
the forest crop consists of deodar, spruce and silver fir, holm 
eak, blue pine, and juniper; deodar, I think, forma:80 per cent, 
of the entire crop ; in many places it is 95 per' cent, but the 
general average is reduced by some gorges being filled with 
silver fir. Further west and down to Aii Kheyl, deodar, Ger- 
ard's pine, juniper and a few holm oak form the forest, deodar 
still standing at about 80 per cent, of the whole. 

Throughout these forests the bare brown ground, and the 
almost entire absence of undergrowth, is a very marked feature, 
comparable to nothing I have seen in Himalayan forests. 
Cotoneaster willow, a viburnum, two roses, with some balsams 
and daphnes, are nearly all the shrubs and undergrowth foundj 
and they have to be sought for. 

I have been unable to make any exact examination of these 
deodar forests, save in the vicinity of the Peiwar Kotal ; the 
results of my observations I append to this memorandum for 
reference. 

The areas I examined are, I think, fair examples, as far as 
deodar goes, of about half the forest area between Peiwar 
Kotal, Mangiar and Ali Kheyl, and I think we may put the 
crop of deodar, from 2 feet girth and upwards at 50 trees per 
acre. Assuming the area at 16,000 acres, this would, deduct- 
ing 8,000 acres for other classes of forest blanks and precipices, 
give 8,000 acres at 50 trees per acre, or 400,000 deodar trees. 
Of these about 17 per acre are first class trees, which gives a 
reserve of 136,000 trees, average height 100 feet, average 
girth 7 feeti probable yield in wrought timber 56 cubic feet 
per tree. The ayerage age of a six-foot tree is 287 years^ say 
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340 i and it ' takes a 4 feet 6 inches ^trth tree about 60 years 
to become of first class size. We might apparently, therefore, 
expect theee forests to afford an annnal yield of 2,200 trees, 
or, say, 83,200 cubic feet of wrought timber equal to 35,200 
broad gauge sleepers. 

These figures are of course but guesses. I believe, however, 
they convey a fairly accurate idea of the deodar resources of 
the PeiwaroMauguir deodar forest 
. 5. The Kuram forests form a belt along the southern face 

Kuram FoMste. ^^ ^^® Safed Koh, between Sika Raui 

^"* and Karama peaks, varying in width 

from one to five miles, and in elevation fix>m 7 to 1 1,000 feet. 

The forest crop consists of holm oak at from 7,000 to 7,500 
leet. Above tiiis, we find it mixed with spruce and silver fir 
and blue pine. At about 8,000 feet the holm oak decreases, 
and its place is taken by the yellow oak, and this mixture is 
found to about 10,000 feet, where the crop is nearly pure silver 
fir and rhodod«idron. Deodar is only found in the Spingawai 
gorge to the extreme west, where a few moss-grown trees are 
scattered about in precipitous ground. 

This f(Mrest is naturally divided by ridgea into six large 
blocks, all of which can easily be worked for fuel by mule 
roads up th§ gorges, similar to one already made up the Sliea 
Toi to the north-east of the Shalozan cantonment. 

The lower parts of these forests are « good deal worked by 
the villagers for fuel, and as usual they lop branches instead 
of cuttiiyii^ up large wood. A little temporary cultivation had 
at times sprung up, but Shinwari raids have apparently tended 
to stop it 

. Tbere is a good deal more balsam and daphne to be seen in 
these iporges tlua on the Peiwar range, but the absence of 
undergrowth is still very marked. 

. The villagers appear to i^rasse these gorges lightly, and I 
understand they also allow migratory tribes to graze here in 
the liot season, when the valleys are unhealthy. On the lower 
slopes of the hills there is a little grass, which is burnt annu- 
ally ; the fire, however^ does not appear to spread into the 
forest 

6. In the course of describing the different forests I have 
ForattrequiMDMiitg of alluded to the villagers' forest require- 
the Fiiiagers. ments. They may be noted as— 

(a). — Bullies and small timber for building, each village 
using tiie coniferous wood nearest to hand, and 
not being prejudiced in favour of deodar. 

(6). — Fuel, which they take in the form of branches. 

(o).— Leaves for fodder and ground for grazing. 

As a rule, they have done wonderfully little damage to the 
forest in supplying tlieir wants, and the fact has been noticed 
by many besides myself. 
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To provide for the wants of the actual inhabitaats would 
in any other part of India be an easy task, and leave large 
areas of forests unburdened by rights. Here a settlement is 
complicated by the lawless nature of the people, and by the 
fact that an unknown number of outsiders have grazed, and 
cut in these forests without let or hindrance. 

In the opinion of the Political Officer at Kuram it will be 
most nnadvisable for years to interfere in the exercise of 
forest rights beyond putting down the most objectionable 
practices through the headmen ( Maliks) of villages, and clearly 
making the villagers understand that the forests are not theirs. 
It therefore is needless, I think, for me to dwell on the 
definition of forest rights and subsequent assignment of forest 
reserves. 
We now come to the local requirements of Government from 
Local requirements of these forests. So little has been decided 
GoTenmienfc. ^s to the method to be adopted for holding 

the Euram that these wants are very indefinite. I am lea 
to believe, however, that for some years they will not 
exceed — 

(a). — 12,000 cubic feet of wrought deodar timber per 

annum. 
(5). — 120,000 maunds. of fuel per annum. 
These supplies are required partly at the Peiwar Eotal or its 
equivalent, at Ali Kheyl, at Shalozan or its equivalent, and 
at Kuram. Fortunately in one way, unfortunately in another, 
the demand ran be easily met. 

The extensive fellings made for military purposes near 
the Peiwar Eotal along the ridge towards Mangi&r, and dry 
wood within a two-mile radius of the Peiwar Eotal, will, 
I am sure, yield at least a lakh of cubic feet of wrought 
timber; in fact, measurements made to act as a guide give 1^ 
lakhs as the quantity. We may safely say that the demand 
for timber is provided for about eight years, or for four 
years, should it be doubled. 

With regard to the fuel demand, the six gorges in the 
forests to the north of Shalozan (which I have called the 
Euram forest) are simply filled with dry trees, the apparent 
accumulation of ages; they are so blocked up that in some 
cases the villagers use the ridges as lines of communication. 
In addition to the wood in the gorges, which was carried 
thither by the snow, there is standing or fallen dry wood 
in the forest. At a very low estimate, I am sure dry fuel 
will yield nine lakhs of maunds, or say, seven years* 
supply. The fuel demand figure is not, I believe, liable to 
increase. 

The last point to be considered with regard to local demands 
is bow the Government timber and mel demand is to be 
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imt eight years hence* Thia qaeatioii eaooot be answered 
until it has been decided how the forest rights of yillagers 
are to he met, and what areas can be preserved from 
grazing. 

As far as the deodar timber goes, its equivalent^ some 250 
trees per annum, might be iudicioaslT felled for a centurj 
without much damage ; but I do oot think this idea applies 
to the fuel demand, and most of the ^^Kuram Forest" 
must be closed before fellings equal to the demand oan be 
made. 

7. It now remains for me to consider the question of 
exporting deodar from the Kuram to 
oV^SLIl *^^' ^ ^*er districts, I have previously noted 
that the Hazar^Darakht river is not 
fit for floating timber, nor is the Hariib ( or Kariab as it 
is also called). Of the Euram river I cannot speak from^ 
personal knowledge save from Tbul to Euram. This part of 
the river is good for floating scandings in the flood season ; 
and below Thul (in Waziri territory) the river must be good 
to where it reaches Bannu and thence onwards to the Indus. 
The unknown water is from Euram to Ali EheyU An obstruc- 
tion is reported between Chapri and Karkai, bat as the 
natives have certainly floated axed scantlings from Ali Elheylto 
Bannuy there is little doabt that the river oan be used for 
floating, and the question of down-'oountry communication 
as far as water is concerned^ may be taken as favourably 
settied. 

The next point for consideration is the unsettled state of 
the country; this will apparenUy for some time preclude 
any extensive working in the forest, or on the river, as large 
working narties with escorts are not to be thought of. Ko 
forest work can possibly pay as long as workmen go in peril 
of their lives, for labor would under these caroumstances be 
expensive and difficult to import. 

The last and most important question is what closed forests 
we are to have, for until a given area has been closed at least 
one year, until fairly correct valuation surveys have been 
made of this closed area, and a plan of operation drawn up 
and approved^ it will be destroying the forest to fell heavil v« 
it will impoverish it to fell lightiy^ and the latter plan wiil« 
for obvious reasons, be financially a failure. 

Granted security for life, closed forests, and ample authority 
for the Forest Department, I do not believe that timber from 
the most easily worked forest (Peiwar and Mangier) can be 
exported at a profit The long leads to the river, the diffi* 
culties in providing mechanical aids^ the enormous rate of 
wages and the absence of competition preclude for a long 
time tiie idea of cheap labor^ so that for many years it is pro- 
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bable 10 feet deodar sle^p^rg ccmid not be placed on tbe Indus 
at Koshjal^rh for less tfaan Bs. 5 each. 

8. The last point reqniriog attention in this memorandam 
^ is the present work of the Forest Depart- 

KanlttVtiby' ** ment in this valley. Immediate heavy 

felling by departmental agency being 
inexpedient, the following is the only work left:— 

(a). — The prevention of further destraction of the forest^ 

save for strictly military reasons ; 
(3). — As soon as the Political Officers have decided to 
dose any large forest area^ and permit such 
area to be freely traversed^ the examination in 
detail of the area with the view of ascertaining 
its value and the possibility of working it at a 
profit.; 
(^^-^If^ as may probably be the case, it be onlv possible 
for some time to carry out (a), the Forest 
Officer might supervisethe small timber works 
for the supply of barrack timber. 
The work sketched out requires no large or costly forest 
establiahment : a junior Forest Officer^ with one Ranger^ one 
Forester and six Guards could easilv carry it on, I would 
strongly advise his being placed under the orders of the Chief 
Engineer Officerj with directions to refer through him purely 
professional questions for the orders of the Inspector-General 
of Forests. 

9. Beferenoe has been made about the possibility of pro- 
8*w.nuUsatFeiwar fitablv erecting saw-miUs in the Peiwar 

"' Kotal forests. There is one stream with 
sufficient water for a small mill^ but it would not pay owing 
to the cost of shifting logs to it. The only saw-mill that 
would pay is, I think, one or more circular saw benches worked 
by a portable engine; these would cut up planks, shingles, 
&c., for barracks, and could be moved to the logs. 

10. In closing this report, I would again invite attention 
Seud^ of gTMi in the to the marked abdence of £[rass and nn- 

KunrnFoNiis. dergrowth both within ana outside the 

forest. From a forest point of view, this complicates the work- 
ing of the forests by rendering the hill side more liable to wash 
from melting snow. From a militarv point of view it is very 
serions as complicating the supply of forage. 

(Signed) 0. Baoshaws, 

Depy. CoMervdtot of Forests on special duty. 

NoTi.^I would beg to Mcord the great obligations I am voder to Sorgeons- 
Hajor Aitchiflon and Fleming for information afforded me regarding foresta 
I wae anable to viiit personally, and through which they had botanised. 

(Sd.) C. B. 
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Deicripiion of sample areas under forest examined at and 
near Peitaar KoUd. 

I. 
Area two acres ; forms part of the cemetery ravine below, 

Atmi and loaOity. *°^ ^ ^^^ ®^* ^^ *^® '* Block-house " 

picqoet. Elevation about 8,600 feet 
Configuntion, gradient The groand is undulating; average 
and aspect. gradient ly*. 

There is no cut water-course at the bottom of the ravine, but 
in some places there are hollows formed by the percolation of 
the snow water. The ravine is sheltered, and snow probably 
lies late. The aspect is south-east 

Bock lime-stone, soil day-loam^ with a 
deep layer of vegetable mould. 
In the sample area the crop is pure deodar, in other parts of 
the ravine a few holm oak are found, forming 
about l-50th of the entire crop. There is 
very little undergrowth; a poisonous grass growing in tufts, and a 
few balsam and viburnum being all we find. In the vicinity 
reproduction of deodar is good in patches that have for some 
time been exposed to the light ; the seedlings vary in age from 
two to about diirty years, and have mostly suffered from 
grazing during the present year. Fire has apparently never 
passed through tiie forest, but many trees have had patches 
of bark removed by the villagers. 

Enumeration of deodar The enumeration and girth measure- 
treei. meuts made gave the following results : — 
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Stumps all new ones. 



There are few deodar below 2 feet girth in or near the area 
measured. An estimate of the height of the deodar here may 
be formed from the following measurements : — 



1. Girth 10 feet 9 inches 

2. „ 10 „ 3 

3. „ 9 „ 6 

4. M 10 „ 6 
6. M 12 ., 2 



height 115 feet. 
113 
106 
127 
103 



Average, 113 feet. 
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Trying to ascertain tbe rate of growth of deodar in these 
forests was very difficult, owing to the 
* ^^^ large number of rings per inch, and I 

bad to adopt the plan of getting the tops of stumps cut off, 
and a selected plane or doping line smoothed with a plane 
before I could, with any accuracy, count the annual rings : 
even then I was often in doubt^ and the following must only be 
taken as approximately correct : — 
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27-87 
25-71 
18-50 
25-48 
27-57 
30-88 



26*46 






The mrths were taken over the bark , the average thickness 
of deodar bark in the Peiwar forest being about '66 of an inch. 
The ffirihs are approximate only, as in some oases the stumps 
were chipped or broken. Twenty years have been allowed for 
the growtn of a deodar to three feet from the ground, and 
that number has been added to the number of rings actually 
counted in the first four inches of radius. I arrived at this 
figure after counting the rings in a good many saplings, when 
I found unsuppressed and undamaged specimens took from 20 
to 25 years to attain a height of 3 to 4 feet 

The previous observations may be sum- 
marised as follows : — 

The deodar crop on a south-east slope was found to be — 

(a). — 60 trees of all classes per acre. 

(&)•— Average height of Ist class trees 113 feet 

(c).— Assuming the average growth per inch to be 25*46 

annual rings, the average age of a 6-feet tree appears to 

be 290 years. 

The latter figure is founded on so few data that I only 
regard it as a guess, and as one that makes the average growth 
slower than it really is. Slow growth in this ravine may be 
accounted for by the snow lying late and dryness at other 
seasons owing to the aspect 
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Are* asd locality. 



gradittit 



The felHngB in this Rnd otkcv plaees neAt^ tiie Kotol were 
g^jj^^ miide last winter fot military reasons, and 

no furtber remark on the subject is neces- 
sary here m in other parts of this tnemo. 

II. 

Area two acres^ which are near the Eotal^ and to the south 
of the Eotal and Ali Eheyl road. Eleva- 
ti<m abont 8>500 feet. 

' IjDbfoken slopes with no rock appear- 
ing on surface. Gradient 20^. Aspect 
east to north-east 

Limestone is found in the yicinity. 
Soil deep clay, with mncb vegetable mould. 

In the sample area pure deodar, saving the presence of two 
^^ or three holm oak and a juniper ; in the 

^"^^ vicinity there are about three spruce fir 

to be seen in as many acres of forest. There may be said to 
be no undergrowth, a few unhealthy viburnum and balsam 
being all we find ; grass is entirely absent There is no repro- 
duction to be seen ; this is probably due in part to ihe unfavo- 
rable aspect^ in part of the main road of tiie country being so 
close at band, which animals would graze along, and thus pre- 
vent the germination of seed. The forest has not safiered from 
fire» but some trees have been barked by villagers. 
The valuation survey gave the following results :-^ 
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The following heights were taken : — 

1. Oil tb 12 feet 8 inches ; height 73 feef 

2. „ 6 ,, 2 „ „ 89 „ 

3. „ 9 „ 1 „ ^ Sz „ 

4. „ 7 „ „ „ 86 „ 

6. 99 8 I, 7 9f f) 70 19 ^ 



80 feet average. 
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Tbe growth of daodar in thig aspect may be judged by tbe 
foUpwiDg :— 





II 


M 


Snrw ooTvnv pit B&P190. 


^ 


H 


1^ 


=55==5S=S=s::=T= 




a 



S 


s 


a 
a 


M 


BnuBO. 


! 


il 


^1 




II 


II 


II 


il 


ii 


!i 




1 


58 


925 


78 


89 


75 


6« 




196 


21*40 


1 


See remarks and 


2 


87 


14 


58 


88 


68 


44 


85* 


283 


18«4 




notM in memo. 


8 


57 


9 


88 


56 


76 


••• 


,,, 


220 


2444 




Ptttveal. 


4 


48 


7-60 


64 


60 


38» 


,,, 


••• 


163 


20-26 






6 


65 


10 


76 


82 


68 


17* 


••• 


187 


18-70 




•No. rings in 26 
— -2inohes,l'50 


6 


66 


10-50 


88 


48 


66 


8J» 


«•• 


218 


20-76 




7 


65 


10-25 


67 


87 


56 


11« 


•.• 


171 


16-68 




inches, fto. — 


8 


67 


1075 


111 


22 


28 


26* 


••• 


182 


16-93 




9ide radius* 


9 


es 


10 


96 


21 


88 


10* 


••• 


158 


16-80 






10 


62 


9-75 


73 


66 


65 


29« 


••• 


288 


.£8-89 


s 




11 


49 


7 75 


65 


53 


59* 


#•• 


•ff 


177 


22-83 


s 




12 


50 


7-75 


68 


52 


95» 


•»• 


••• 


205 


2645 




13 


46 


725 


7» 


68 


68* 






196 


27 03 






14 


75 


12- 


44 


20 


66 


64 


••• 


194 


1616 






15' 63 


9-60 


79 


28 


120 


9» 


••» 


286 


24-84 






16 48 


750 


94 


37 


20« 


••• 




161 


20-18 






171 54 


8-50 


HI 


27 


23« 


■• 


••• 


161 


18-94 






18 42 


6-50 


84 


44 


!!• 




, 


139 


21-88 






19 84 


12-25 


60 


26 


58 


56 


iV* 


205 


15-47 




* 


20 48 


7-50 


94 


88 


85« 


... 


••• 


218 


2826 


, 





Although the variatiotis in tbe observed growth are consi- 
derable, the number of annual rings in the first four inches of 
radius varying between 44 and 11 1^ I think the figures are fairlf 
reliable, and ^lieve it will be found that a first class tree 6 feet 
in girth takes about 231 years (probably more than less) to grow. 
It will be noted that in Uiis sample area there were 84 deodars 
2 feet girth and upwards per acre; the average height however 
was only 80 feet 

IIL 
Area two acres, situated on the right slope of the ^ Gordon 
Highlanders'' gorge to the left of the 
Eotal and Ali Kheyl road« 

Unbroken slopes ; average gradient 25^, 
with occasional bits of level ground. Eleva- 
tion about 8,700 feet Aspect north-west 
Metamorphic rock with traces of iron. 
Soil deep, sandy^ with muob vegetable 
mould on surface. 
In the sample area pure deodar ; in the vicinity a few spruce 
and silver fir with some young blue pine 
^ are found. 

Near the sample area is a clearing of about three chains 
square ; this is nearly covered with saplings of about 4 ieet 



Area and loealilj. 



Configoraiion, fp«dient 
andaaiwet. 



Bock and eoiL 



Digitized by 



Google 



40 



MBMORANDUM ON THB F0RSST8 OF 



high ; the growth consists of silver fir ^Q-lOth), deodar (l-20th), 
spruce with a few blue pine (l-20thj ; beyond this clearing 
and in more shade are a few apparently older deodar and some 
sickly blue pine saplings. This clearing is surrounded on three 
sides by deodar, but nearly open on the ravine side (north- 
west) ; it has two or three seed-bearing deodar in the middle, 
and at the bottom of the ravine, about 50 yards away, are 
three solitary silver firs. It is quite possible this displacement 
of deodar by silver fir is due to the seed of that tree falling 
soon after the clearing was made, and before any deodar seed 
felL On the other hand, I have in many places noted a decided 
tendency on the part of the silver fir to encroach on deodar 
growing on northerly aspects. 

There was little or no undergrowth in this area. 

Enumeration qf Deodar. 
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The height of the deodar here may be judged from the 
following measurements made : — 

1. Girth 6 feet 9 inches ; height 76 feet^ 

2. « 8 „ 6 „ „ 70 „ ^ . ^ ^^^ ^ 

3. „ 7 „ „ „ 71 „ Average height 77 feet. 



6 

7 



6 
8 



79 
84 



The following number of stumps were examined to determine 
rate of growth ; all the stumps were not in the sample area :— 
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In this part of the forest with a north-west aspect, we find 
49 trees of all classes per acre, average height 77 feet; age of 
a six-feet tree about 264 years. 

IV. 

Area, two acres to right of Ali Kheyl 
and Kotal road, and beyond the Engi- 
neers' workshops. 
The hill side is a good deal cut up by small water-conrses, 
. and has occasional bits of level ground 

•nd^ipST''^"' E^^dMnt ^jj.jj ^^^ abrupt rocky slopes ; gradient 
27^ ; elevation 8,660 feet ; aspect southerly. 
Limestone; soil poor, yellow clay with very little vegetable 
Bock and' soiL mould. The hiU side has suflfered from 

the wash of the snow water; some water 
springs are found near this sample area. 
D^ar with a fevr holm oak and juniper. Undergrowth 
very little, consisting of viburnum, wijd 
flax and thistles. Reproduction entirely 
absent. A few trees about here have been injured by fires lit 
at their bases, and by barking. 

JSnvmeration Survey. 
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The following heights were noted : ~ 
1. Girth 11 foe» 6 inohef ; height 86 feet "^ 
i. „ 9 „ 8 „ „ 88 M ••• 1 
8. ,, 9 „ 10 „ „ 79 „'... }>ATenige height 79 feet* 
4. M 8 „ 11 „ « 70 I 

6. yt 11 » 1 >» H 78 y, ...J 
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It will be eeen from the preceding that the crop is only W 
trees per acre, and the average height bat 79 feet. On the other 
hand, the growth is the most rapid yet fonnd in these forests, a. 
first-class tree taking only 165 years to grow. The rapidity of 
growth may be attributea to the trees growing on a sheltered 
southern slope in the vicinity of water. 

V. 

About two and a half acres^ lying about the hospital towards 
A«.«dio«ut7. the Spingawai Pass. 

The ground is steep and rocky near the main ridge, with huge 

_ - ^. ... masses of limestone protruding through 

^onflgwabon, grtdiaii* ^^^ ^^^ The side spur, on which ihe 

sample area is, is rounded and even ; the 
area measured runs into the ravine or dip between it and the 
next side spur/ Gradient 23^ to 25^ Elevation about 8,750 
feet^ Aspect southerly. 
^ ^ ' .. Limestone; soil clay; vegetable mould 

^"^•^ plentiful, save on ridge. ^ 

Deodar and holm oak^ with a little undergrowth of wild roses 
and viburnum. All uie deodar have been 
® ! felled and most of the oak. A large part 

of the hill side was burnt last summer when covered with leaves 
and branches^ &c. ; in the unburnt portion a good many deodar 
seedlings are visible ; these are apparently two years' old; a 
few oak seedlings and coppice shoots are also found. 
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This gives 58 deodar per acre^ 128 deodar and oak per acre. 
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The following foim gives the measorements of some of the 
deodar as found lying on gronnd after 
^ ^*^ their tops and branohes had been cut for 
fuel :— 
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This sample area was selected as one largely stocked 
with oaks, and as affording a good opportunity of measur- 
ing a number of trees. It was found, however, that the 
trees had been so much damaged in the collection of 
fuel that the measurements of only one-fourth were worth 
recording. 
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It will be noted that while the aspect of this plot is southerly^ 
the growth is mach slower than in the godown plot (No. 4). 
This may be accounted for by the dry nature of the spur, rock 
being near the sur&ce^ &g., but also tends to show that ji:rowth 
near the godown is abnormally quick. The age of a first class 
tree (6 feet girth) appears to be 246 years in the hospital plot, 
or slower in growth than an average tree in these forests. 



TO THE EDITOR ^^ INDIAK FORESTER." 

.Dear Sir, — When you and I were at school together you 
were already a boss at botany , and I know you have continued 
the atudy. I have never been able to get hold of a really 
tough nut for you till now, but here's one. Unfortunately I 
have liot found the tree — worse luck — but I have heard of it. 
In the vulgar tongue of these parts it is called ^^ Parish.'^ It 
is very rare iodeed. I have only heard of one person who has 
found it. Here goes for the real true history as told to me. 
About the time the Dekhau came under British rule there 
lived, in a deserted village called Nasratpur^ an old '' Oosavi,'' 
who kept two or three goats. A young Mussulman used to herd 
these goats. The Gosavi soon learnt that the goats had found 
the Parish, in the search for which he had grown old. By 
questioning the herd the wicked old man found the tree^ and 
immediately set to work, and cut it down and carried it home. 
He made a huge cauldron and set to work to boil down the tree 
(for catechu I presume), and then tried to throw in the herd 
boy, but the biter was bit, and the herd boy threw him in in- 
stead. When the fire was out the poor herd boy found his friend» 
the Gosavij a solid block of ^old. He broke ofi" one of the 
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Gosavi's fingers to see if U was gold all through^ when^ wonder- 
ful to relate, the finger imm^iately grew again. Then the 
truth dawned on him. He had foand the ^'Parish.'' He 
was now master of untold wealth, and immediately bought 
Nasratpnr, and swore a mighty oath that no one should ever 
profit by the rain which fell on his land. He set to work, and 
wherever (on his boundary) the land sloped outwards, he built 
a mighty wall so as to keep his own rain to himself. Bnt this 
sort of thing could not last, and the English became envious of 
his ^* Oosavi,^' and sent a force to rob him of '^ it.'' But the man 
was depraved at heart, and sooner than surrender his treasure, 
he cast it into the village well The English put on 16 pairs of 
bullocks and worked the well night and dav for 16 months, 
but could not reduce the water a finger^ breadth for was 
not the *^ Parish" in it, and so gave it up. Hence you see that 
the Parish is economically a most valuable tree. As I said 
before I cannot send you specimens, because I have not yet 
met the tree, but when I do, PU take furlough. 

Ghati. 

P.S, — ^The above story must be true, because I've camped 
at Nasratpur and seen the walls and the well. I thought of 
trying a dive, but the water was too cold. 



TO THE BDITOB ^^ IKPlAN F0BB8TEB.'' 

Dear Sir, — ^There was a grand flourish of trumpets at one 
time over the Changa Manga Reserve and its working plan. 
From what I saw at the Reserve, and heard of its working 
plan, I was led to think that the working plan was a complete 
failure, its calculations being proved wrong at every turn by 
the stern logic of facts. It would be most interesting to me, 
and others I know, to see a sketch comparing the hopes and 
expectations of the working plan with actual results. Is 
there no trained officer in that neighbourhood who will satisfy 
the curiosity of 

"AFoREflTBB FROM Afar?'' 

P.S. — I had intended to go and have a look for myself last 
November, but a stern Government refused my privilege 
leave. 



• [Nate. — ^We must remind our correspondents that we cannot 
publish letters or communications signed yntiiK nom de plume, 
when not accompanied by a card, or other intimation of the 
author's identity.— Ed.] 
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TJ. Ofpiciai^ J'apbrs. 



St jrsrtment in Jfmtta. 

From the Seoretary of State for India to ERe EwcelUwy the 
Right Honourable the Governor General of India in 
Council^ dated London^ 18th March 1880. 

My Lord, — 1* I have considered in Gooncil Yoor Ex* 
eellency's letter No. 29, of the 19th December last, submitting, 
for my sanctioni orders passed by Your Excellency regardin^i^ 
the redistribution of the superior staff of the Forest Depart* 
ment in the provinces directly under the administration of 
your Government, and the method and extent to which it 
should be annually recruited. 

2. The present proposals will have the effect of localizing^ 
tlie Forest Department to a greater extent than has hitherto 
been thovCit^. 1 have in a resent despatch, expressed an 
opinion in favour of decentralization of forest administration, 
and so far as this is concerned, your present proceedings have 
my approval. 

3. In order to carry out this arrangement, however, you 
have found it necessary to recommend the retention on the 
staff of the Forest Department, for two years, of the four 
officers set free from Mysore. In the present state of forest 
administration in India, it would scarcely seem advisable to 
reduce the existing establishment ; much remains to be done 
in the provinces under your Government, as elsewhere, in the 
reservation and demarcation of forests, and these are works 
of such imperial interest that, until they are completed, it 
will scarcely be possible to entertain any question for reduc- 
tion in this department of the State. In your proposed 
distribution of the existing staff you appear to have carefully 
considered the requirements of the several provinces concerned, 
although you have been unable at present to meet demands 
for additional ofiScers made by the Governments of Bengal^ 
Assam, and Burma. These are claims, however, which will 
have to be taken into consideration before long, and will no 
doubt be duly entertained when any further changes in the 
distribution of officers may become practicable. , In two 
years* time the whole question will again come under review^ 
and I trust that you will then be able to place the provincial 
lists of establishments on a permanent footing. 
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' 4u With regard ta the system of fiUiDg vacaDciet in the 
Bnperior branches of the department^ you are of opinion that^ 
for many years to come, it must be chiefly recruited by the 
appoiDtment of officers who have received their professional 
training in the State forests of Snrope> and you express a 
desire that six recruits may be annually selected in this 
country. The necessary steps viriU be taken for giving effect 
to your wishes in this respect. I must, however, point out 
that, judging from the experience of past years, the nomina- 
tion of six candidates annually for training at Nancy will 
not necessarily secure that number for appointment at the 
expiration of their course of education, as from one cause 
or another a certain number of those nominated fail to 
4)omplete the course and to receive appointments. 

In filling up any vacanciee that may occur in excess of the 
numbers sent out from this country the greatest care must 
be taken in the selection of candidates, as it is very undesir- 
able that persons with inferior qualifications should be 
appointed to equal rank with the highly trained foresters from 
Nancy. This difficulty may probably best be met, and the 
numerical strength of the establishment maintained, by 
inoreasing the staff of native Sub-Assistant Conservators from 
time to time, as unfilled vacancies occur in the higher grades, 
and by employing the best qualified amongst them as acting 
Assistant Conservators so far as that may be found practicable. 
By this means the scope for the employment of natives in 
the Forest Department would be enlarged, and the necessity 
of appointing insufficiently qualified persons to the higher 
branches of the service obviated. 

6. The appointment of natives as Sub-Assistant Conser^ 
vators is a measure which has on more than one former 
occasion. received the approval of Her Majesty's Government; 
and I am of opinion that, as far as ]>ossible, this class should 
be filled by the appointment of natives. The arrangements 
now reported for training candidates for this branch of the 
service seem suffidenti and have my approval. 

Cbanbbook. 



FVam Hhe Oovemmmi cf India, in the Home, Revenue, and Agricultural 
Department, Forests, to Her Majesty's Secretary of State for India, 
FoBT WiLLiAK» the 19th December 1879. 

Ht Lobd.— 'In OUT despatch "No, 285 (Finanoial), dated the 29th July 
1878, we tolioited Tour liordsliip's sanction to the establishment of 
a forest school, intended chieflv to train candidates for the ezeontive 
branch of the forest staff, and we partioularly solicited sanction to 
the appointment of two additional officers of the elass of Depnbr 
Conservator required in order to orranise that institution. In despatch- 
No. 86, dated the 24th October last, lonr Lordship's assent was commu- 
nicated to the establishment of the forest f chool, but .the two ,i44itionai 
^ppointni^Ats Wflre not la^ctioned- 
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2. In ocif despatch No. 25» dated IK^ 28tlL Jamuar 1879, we 
represented to Your Lordship the kisafficieoey of the staff sanctioned 
for the GoYenunent forests in British Banna» and requested sanction 
to an increase of two Assistant Conserrators and to the filling of 
an appointment of Deputy Conserrator» 2nd grade, then held in abeyance. 
Your Lordship's reply IXo. 14, dated the 17th April 1879, sanctioned 
the filling ap of the appointment of Deputy Conservator, but deelined 
to sanction the other two appointments. 

3. Again in our letter I^o. 64 (Financial), of the 28th February 
1879. we submitted proposals for an increase to the superior staff of 
the Forest Department in the Central Provinces, and reported tbat 
we had meanwhile transferred two Assistant Conservators to tho»e 
Provmoes, who, on the reduetion of the forest establishment in Itf ysore^ 
bad become supernumeraries. 

In reply to this application Your Lordship sanctioned in despatch 
No. 215 (Financial), dated the 29th May last, tne addition of one Deputy 
Conservator of the tiie 8rd grade, and, as regards the two supemumerary 
Assistant Conservators, expressed lyour opinion thai they should 
remain on the supernumerary list. On this, as well as on previous 
occasions. Your Lordship urged the necessity of employing qualified 
native agency in order to supplement deficiencies in the superior staff. 

4. For several years past the Punjab Government has urged the 
insufficiency of the staff sanctioned under Your Lordship's orders at 
the re-orgaaiaation of the superior f<»est staff in 1876. From the late 
annual reports of forest administration in the Punjab Your Lordship 
will have noticed that the demarcation and settlement of the reservea 
forests in that Province has not made good progress, and thia is mainly 
ascribed by the Punjab Grovemment to the insufficiency, of the forest 
staff allottsd %o that Province. We would specially invite Your Lordi- 
ship's attention to the report for 1878'>79» and to the orders of His 
Honor the Lieutenant-Governor thereon, copy of which, together with 
our orders, we submit for Tour Lordship's information with thia 
despatch. 

5. It has also been represented to us that the staff sanctioned fbr 
the Oudh forests in 1876 is insufficient, and similar representations have 
been made to us from Bengal and Assam. 

6. Tbese circumstances have compelled us to make a re-distribution 
among the different Provinces of the superior staff sanctioned in 1876, 
and to increaite the number of Sub-Assistant Conservators. At the 
same time we have carried out the 'intention which we expressed in 

our orders of the 18th October 1876,* eis., to 
• Cinmlw BMoiiitfim, Fo. localiae that staff to a greater extent than was 
80, dated the isih Ootober possible at that time. The orders embodying 
miok ^r'thJ^^omwyTf **^®^ changes will be found in our circular No. 
8teto.No 83,dttt«d tbei9Ui 42 F, dated the 27th October last, copy of 
October 1879. which is appended to the present despatch. 

7. Your Lordship will observe that the total 
number of Deputy and Assistant Conservators remains unchimged ; but 
the total includes four officers of these classes who became supemu- 
merary on the reduction of the staff in Mysore, two of whom were 
transferred to the Central Provinces, as already explained, while two 
were employed in other Provinces. These four supemumerary appoint- 
ments we have been compelled to retain as a temporary measure, and 
we have fixed the time of their retention at two years, after which period 
the present distribution must be re-considered. 

8. In this manner, and by means of a re-arrangement, the details of 
which will be seen from our orders quoted, we have been enabled 
temporarily to add three Depu^ and Assistant Conservators to the 
Punjab, and two to the North-Westem Provinces and Oudh, while the 
addition of one Deputy Conservator toihe staff of the Central Pfomoeil 
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nmtde as a peniianent ftnri»gemeikt under Your Lordthip's sanoiioii 
To each of the six looai )iiM established by us we have allotted four 
Sub- Assistant Conservators^ all or nearly all of whioh appointments will 
in future be filled by the appointment of natives. 

9. The number of Conservators sanctioned in 1869, and which 
remained unchanged at the re-organization of 1876, was seven. One 
of these (the Conservator of Mysore and Coorg), being no longer required 
bv the Chief Commissioner, has been omitted from the return. Captain 
V anSomeren, the incumbent, is supernumerary, but is on leave at present. 
Ob the other hand, one additional Conservator has been sanctioned for 
British Burma, and a second for the School Forests in the North- 
TV estern Provinces, so that the total number of Conservators is now 
eight ; and as the appointment of one Deputy Conservator is held in 
al^yance for the Conservator of the School Forests, the number of 
Deputy Conservators is 80, as before, including the new appointment 
sanctioned by Tour Lordship for tiie Central Provinces. From the 
1st of April next we have decided to raise the chief Forest Officen 
in Assam and Berar to the rank of Conservators, without increasing 
their pay, the appointments of two Deputy Conservators of the 1st grade 
being held in abeyance in their pUces. 

10. Your Lordship will observe that an essential part of this arrangn- 
ment is the allotment to each Province of a sufficient namber of 8ub-£s- 
sistant Conservators to fill temporary yacandes among Assistant Conser- 
vators in those cases in which a sufacient number of professionally train- 
ed officers from home is not available to fill such vacancies. 

11. A portion of these Sub- Assistant Conservators will always be pro- 
bationers under instruction at the Forest School, and while thus on pro- 
bation and under instruction they will receive a lower rate of pay. These 
probationers will in future, as a rule, be natives, and will eiihBroe. select- 
ed from among promising Forest Rangers, or the^ must be otherwise 
spedally qualified. But no probationer will be eligible for promotion to 
the rank of Sub- Assistant Conservator, unless he has served a certain time 
as a Forest Banger in the executive branch of the service. In this man* 
ner the wish repeatedly expressed by Your Lordship will be carried out, 
to employ native agency on a more extended scale than has been done 
hitherto. 

The arrangement made to give efioct to this part of our programme will 
be found detailed in Circukr No. 40 F, dated the 28rd October 1879, copy 
<^ wMeh is appended to the present despatch. 

12. We take this opportunity to transmit to Your Lordship a copy of 
the report which our Inspector-General of Forests has subnutted to the 
Government of the North- Western Provinces and Oudh on the inspec- 
tion of the Sdiool Forests made b^ him last year. The general principles 
by which the professional training of probationers and apprentices in 
these forests shall be conducted having now been laid down, it will be 
left to the Government of the North- Western Provinces, in communica- 
tion with the other Local Governments, and under the advice, when neces- 
sary, of oar Inspector-General of Forests, to carry out our views regard- 
ing the professional training of native probationers and apprentices at 
the Forest School. 

13. It now remains to explain how far the existing system of recruit- 
ing the superior branches of the Forest Department oj the appointment 
of officers who have received their professional traming in the State 
Forests of Europe will be afiected by tne arrangements now reported. We 
entertain no doubt regarding the general excellence of this system, and 
the good results derived from it, and in this respect we adhere to the 
views recorded in our despatch No. 6, dated the 23rd February 1877. Foe 
many years to come the superior staff of the Department must chiefly be 
recruited b^ the appointment of officers who have received their profes- 
sional training uaoer that system, and this, in our opinion, relates equally 
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to the Presidttioiea of Madras and Bombay «» to tke aeveral Pramoea of 
the Bencal Pseaiobeaof . 

14. IJbfi total iHimher of app^MBtiMVlv of OoM^yatora, Depaty an4 
Assistant ConserTators «aiMsti4»iied lor tkke three PMfiideoiDies staads as 
foUoiirs e— 



India •.. 


*•• 


9 


SO 


<64 


93 


Madras ... 


•■• 


1 


6 


10 


16 


Bombay ... 


••• 


9 


6 


14 s 


23 



Total ... 13 41 73 182 

15. Buriag the nine jears from 1870-71 to 1878-79 the casaalties ia 
the sttffi' under the Government of isdui havie aggregated do, the average 
strength daring that time having been 81. Thuk the casaalties have dar- 
ing 1&% period amonnted to 4*3 per eent. Batdie first years of a new 
department, in which nearly all offieevs are yonag men, cannot be eject- 
ed to give reiiabie data ; and we antiouMte that hereafter, when retire- 
ments on pension will have commenced, the less from deaths and retire- 
^ne&ta may be heavier, la 4yiir despatdi of Febtnaiy 1377, we stated it aa 
<mr opinion that the permanent vacancies wonld he from 5 to 6 per <oent. 
annnally, and as yet we hare seen bo reason to modify this estimate. For 
the Madras and Bombay Presideneies no data are avnikble, but assuming 
6 per cent, as a probable rate, the number of recroita reqnired annnally 
to provide for permanent vacancies in a staff of 133 officers would 
be 6-6. 

16. At the asna time we mnst bear in mind that (Jm work is steadily 
and necessarily expanding, and that we have freqnent oalls for forest om- 
uers to be employed tn new fields of work. Laitel|^ we foond ourselves 
obliged to nuJce an officer available at short notice for the eKamiaation 
and working of the forests in the Snrarn Bistriot. Tho Chief Oommis- 
aioner of the Andamana is aniious to eim|^ a professionally trained 
forest officer to take charge of the forest operations at that settlonent. 
One or two officers will shoriily be required for Arracan in firitish Burma, 
and the Governments of Bengal, the Punjab and the Centnd Promoes 
are urgent in their applications for additional men. For the Forest 
Scho<^ we have as yet only been aiUe to provide one professionally-train- 
ed officer, and the iv gent demand for a £mst officer fnnn the iiovern- 
ment of the Mauritius has, to our fiegvet, hitherto remained unfulfilled, 
becanse we hare not a suitable officer to spare for the duty. 

17. The pressing demands of the Provuices of the Bengal Presidency 
and the small number of recruits during the kst four years have com- 
pelled us since 1878, to appoint a considerable nnmber of men selected in 
this country { and though they were selected with great care, and educa- 
tional tests and other special quidifications are rigorously insisted upon, 
the men selected m. this coontry, whether natives or Europeans, cannot 
be expected to be as useful as the men selected at the India Office, who 
receive a regular professional eduontion before diey are sent out to this 
country. 

18. Under these ctroumstanoes we are of opimon that, from and after 
the year 1881, it wiU be well toseleet six candidates aanmally on the same 
understanding as that contained in para^aph 23 of our despatch No. 6, 
dated the 23rd February 1877, vis., that li m any year six thoroughly 
competent candidates do not come forward a smaller nnmber ahoiild be 
selected. 

19. As we have in this despatch adverted frequently to the growth of 
forest business ia India, and to the need for uMNraased staff in several 
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ProYinces, it may be well fot us to assure Your Lordship that, though the 
great aims of the Forest Department are to husband the timber and forest 
produce supply for future generations, and to prevent avoidable denuda- 
tion of the country, yet the important object of making the Forest De- 
partment pay and yield a constuitly increasing surplus revenue has not 
been foregone. The growth of the forest revenue during the past ten 
years may be seen from the annexed Table, which shows tliat the surplus 
jielded by the Forest Department has risen from £s. 14,00,000 a year in 
1867-68 to Rs. 38,00/)00 a year im 1877-7& 

80. We may briefhf summarise the matters discussed in this despatch 
as follows : — 

(1) we describe, and submit for Your Lordship's information, the orders 
recently issued for partially localising the staff of the Forest De< 
partment ; 

(2) we describe, and surbmit copies of the orders recently issued for 
appointing and training probationers, chiefly Natives of Indian for 
Sub-Assistant Conservatorships ; 

(3) we submit papers showing tlra arrangements made for imparling 
. iBstructton in forest management at tne Forest Sehool ; ^ 

(4) we report, and solieit sanction to, our decision to retain for two 
years as supernumeraries the four forest officers set free from the 
Mysore forests.; 

. (5) we submit, for Your Lordship's consideration and adoption, the 
reoonmendiftion that for the future six reomits be selected in 
England annually for the work of the Indian Ferest Depart- 
taetL 

AbttTMCi of the Finaneial r0n$lt$ cf the Forest Department ih Jniim 
hetwoen the yean 1867-68 e^nd 1877-78. 
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III. Review. 

March 1880.— Among the Editorial Notes we are glad to 
notice a strong protest against the management of the New 
Forest at home. Daring 1878-79, this fine forest yielded to 
the public treasury an income of £53-19-8, or less than one 
farthing per acre I 

We are not among those who are for ever crying out for 
forests '^ to pay/' irrespective of their state or condition ; but 
this result is simply due to absurd laws, and a want of proper 
settlement between the rights of ' Commoners' and the rights 
of the State. 

The net cost of keeping up the splendid parks and woods 
of Windsor was £25,530. 

It is also noticed that Professor Sargbnt^ of Harvard TTniver- 
city^ has been appointed by the United States Qovemment to 
prepare a monograph on the forests of this vast territory ; he is 
to take three years about it. 

The series of papers opens with another of the '^ Science for 
Young. Foresters." This number has a tolerable account of soils, 
but omits some explanations very necessary to the tyro : for in<- 
stance^ no word of explanation is given as to what is meant by 
*[ soil" and '^ sub-soil/' The account is followed by a classifi- 
cation of the chief soils of Great Britain^ as adapted for 
various timber growth. 

Mr. MoCoBQUODALB has an interesting paper on the sup- 
posed number of varieties of the Scotch fir, {Pinu8 st/lvestri$), 
which some are disposed to rate as high as thirty. The 
author contests the reality of the conclusions, and offers 
some sensible remarks on the known difference between the 
produce of Scotch seed and that of Continental. 

The last part of Dr. Bbown^s paper on the French Forestry 
Budget is devoted not to figures, (the main heads of which were 
indicated in our last), but to a review of the progress in reform 
in the French Forest laws. 

At the end of all is a paper by Professor Sabgsnt on the 
Forests of Central Nevada. 

The forests contain but seven species — the red cedar (Jtfni- 
perus virgittiana)y the Californian juniper or cedar, throe pines, 
• and only two deciduous trees, an aspen and a cercocarpus. 

Among the ^^ Chips and Slips" will be found an extract from 
the Indian Agriculturist protesting against the demand for 
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the Indian forests " to pay." This is so far in the right 
directioQ) but at the same time by failing to draw a true line, 
it misses its purpose. It is quite right of the Government to 
insist on estates paying, when it is known that they possess a 
growing stock in such a condition, that if it is only skilfdlly ex- 
tracted/ prudently disposed of, and really zealous efforts made 
to find a market for it, good results can be obtained. But it 
IB little short of wicked to demand an income wilhout diseri" 
mination ; to lump up rich forests full of timber in the South, 
with arid plains crying out for some repose and some planta- 
tion expenditure in the North, and to insist on an income 
for all alike, refusing the most necessary outlay because a 
cash surplus is not shewn in every year's report. 

That is the fault of the Government of India at present ; to 
say nothing of their ignoring the effect that systems of account 
have, and insisting on comparing one province which credits 
all to ^^ Forests" with another whose system credits part to 
^^ Forest" and part to '^ Miscellaneous Land Revenue." 

JprU. — ^The remarks of the Editor on the Study of Injurir 
cus insects are worthy of perusal. When are '^ we in tndia" going 
to have anything more complete than the small brochure (not 
that we undervalue this as it is) published many years ago 
by Mr. B. Thompson, and dealing with a few species injurious 
to forests such as Xylocopa ? 

The" Science for Young Foresters'' in this number goes into 
botany, elementary structure, germination of seeds and so forth ; 
we cannot think this is better done than we could find in the 
many elementary books and primers which are now everywhere 
to be found. 

. A brief piaper on the planting in pits and by the process 
called notching should be read. ITotching and slit planting 
have been often supposed to be quite inapplicable in the 
plains of Northern India, but recent experience in the Punjab 
has shown that this is not the case. 

The paper on Forest Economy in Sweden should be read ; it 
is " to be continued." 

Those who take an interest in the "Future of Epping 
Forest" will find material for thought in the paper with this 
title which follows. 

May, — ^We have to congratulate the Editor that he has suc- 
ceeded in introducing a plea for a Forest School in England, 
or in Great Britain — a plea which deserves candid attention, 
vnthout making any foolish remarks about India I If only a 
Britbh School for British foresters were advocated persistently 
on the many and strong grounds on which it is capable of 
being urged, without combining the argument with silly and 
wholly faJliacious comments on the totally different training 
required for Indian Foresters, how cordially might all parUes 
join in striving to promote Uie end in view ! 
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We are glad* to see a notice also of the American plan of 
sending young pU»ts of forest trees by mail. We are happy 
to state that a number of jonog treea of Catalpa iignoni(fide9, 
sent from America to Lahore by poBty sacceeded admirably* 

All Mr. McCoBQUOD alb's paper are good> and we com- 
mend to perusal his discossion in thw number on the question 
whether pruningi, Sec, may be left on the ground to rot^ and 
whether tliis injures the trees or not. It is a question of no 
small importance in our hill forests. We can only utilize such 
kligth of the bole or stem as we can cut up into beams or 
sleepers or work into logs, for launching for riyer transport 
All tops, branches^ chips, Ao., &c., must be wasted, as we have 
rarely any use for them, (except for local fencing) and are 
often compelled to leave them lying ; so aieo in thinning out 
" inferior pines" oppressing the valuable deodar j &c. 

In this number Mr. Barby continues the discussion about 
planting in pits or by notches or slits. There is also mere about 
" The future of Epping Forest/' 

As usual, ia the notice of ^^ forest exchanges" all periodicals 
are mentioned, except the ^^ Indian Forester.^' We should like 
to know, in the interests of forest literature, why the Englishi 
Journal never condescends to acknowledge Indi& in any shape, 
except to put forward statements, which every one, who is 
cognizant of the facts, knows to be ridiculous, about the 
training of Foresters at Nancy. 

Among the ^^ Chips and Slips" a notice of Amherstia nobilis 
may be read. The writer appears not to know that this beautiful 
tree, considered sacred by Buddhists, is cultivated in India and 
in Burma. 

There is also a notice of the ^^ South Australia Forest Board." 
At present nine-^tenths of the income is derived from ffrazing. 

P.S^-^Since writing the above and sending to press we 
received the June number. 

Among the Editor's Notes, we are glad to remark the first 
mention of Indian Forest work, that is written in a kindly 
spirit without a sneer at our forest officers or an attack on 
our adniinistrati<m. 

It is perfectly true (and though we have before alluded to 
the subject we make no apology for again noticing it) as the 
review says, there is for too great pressure now put on the 
department (to pay.) ^ This is always the case whenever, as at 
present, we have the misfortune to find the Secretary to the 
Government of India, who is the real ''first cause" in Forest 
Administration, opposed to forest interests or to some extent 
incredulous as to the advantages of any forest administration 
whatever. 

We invite attention also to the method adopted in America^ 
as described in the Editorial Notes, for collecting information 
about the forest trees of that country. 
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PlaBtation officers Will road with interest Mr. Ma€KAY*s 
Roopuot of ibe Gtlengnrry Estate (Invernesshire.) 

The paper by an ** English Resident'' on Forest Eeonomy in 
Sweden is oontinned. 

Those interested in Enealyptua cultivation will read Mr. Tay- 
lor's paper, which is really a brief note on M. amygdalina, 
though rather magniloquently called ^^ the Eucalypts of Aus- 
tralia." 

Also please read Mr. F. M. Webb's curious note on 
^* Scotch fir and the ancient forests in the South of Scotland/' 
and a paper on ^^ top dressing the roots of trees." 



Australia ^w 1878-79, 

This is the first Annual Report which has been published 
since a Cons^vator of Forests was appointed by the Colony, 
and since a Forest Act, called the ^^ Forest Trees Act, No, 96 
of 1878" was passed. It commences with a review by the 
Forest Board, and then gives in eatenso the report of the 
Conservator, Mr. J. £. Brown, who is described on ^e title 
page as '' Gold Medallist" and ^' Prize Essayist" of tiie Scottish 
Arboricultural and other societies, and who seems to have had 
considerable forest experience in Canada and the United States. 

The Board's review is merely an abstract of the Conservator's 
Beport, but firom it we gather the following details :— 

The South Australian Financial year ends on the 30th 
June, a much more convenient arrangement than we have in 
India, as it allows of the accounts for the the financial and 
calendar years being easily compared by simply adding together 
the results of the last six months of one finaiicial year, and 
the first six jxionths of another, to give the total for the 
calendar year. Such an arrangement would be a very good 
one in India where the financial year ends in the middle of a 
working season, and necessitates the preparation of annual 
returns during the time when^ especially as regards fire protee* 
tion, much important work is going on. 

Without a copy of the ^^ Forest Trees Act" we cannot 
exactly explain the di£Ference between ^^ Reserves on Schedule 
B.," '< Reserves on Schedule 0.," and <' Forest Districts on 
Schedule E.," but it would seem that the first category contains 
forests whose conservation or replanting is intend^, such parts 
as are not under, enclosure for these purposes being leased, 
usually for a period of 14 years, for pasturage. The second 
category contains reserves which have been set apart for the 
accommodation of travelling stock, and the third lands which 
are available for cultivation leases with the proviso of a certain 
area being planted up. The first category contains seventy 
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fieserves with a total area of 229 square miles^ while the seconcr 
catecrory contains twenty-one forests with an area of 145 
square miles. 
The financial results of the year were : 

Revenue ... ... £4,893-16-2 

Expenditure ... ... £5,501-15-4 

Deficit ... £607-19-2 



but no less than £4,535 out of the whole revenue was on 
acconnt of pasturage rents^ the revenue on timber only 
being £248. 

The Conservator's Report is divided into twelve sections of 
which the first three treat of the description of forest, the necessity 
for conservation by the State, and the influence of forest upon 
climate. The fourth, fifth and seventh give the list of Forest 
Reserves^ the results of the Conservator's visit to them, and 
then detailed descriptions ; while the rest treat of the rearing 
of trees for tanning purposes, the best species of tree for 
conservation and planting, the acclimatization of plants^ the 
training of subordinates, and the results of experiments. 

In his account of the indigenous vegetation of South 
Australia, Mr. Brown states as follows : — 

''Of all the territorial divisions of the vast continent of 
Australia^ that of South Australia possesses the least number, 
and the smallest dimensions of specimens of all genera and 
species of these, of the ligneous flora indigenous to the coun- 
try. Not only this, but it is well known that there is less 
surface, in proportion to its whole area, occupied by forests 
in this colony, than in any of the sister ones. Here we find 
vast expanses of country utterly devoid of even the least 
semblance to arboreous growths, and even where the ground 
is occupied by trees, these are so ' scrubby' in parts, and in 
others so far apart, one from another, that little or no shade 
is afibrded to the soil. 

" Generally speaking, although there are a few ' very valu- 
able exceptions, the trees indigenous to this colony, do not 
recommend themselves, as possessing those qualities which 
we understand are embodied, in what are spoken of, as good 
timber producing trees. In Australia generally, both the 
character of the genera, and the quality ojf the timber pro- 
duced from the various species of these are somewhat pecu- 
liar to this part of the world." 

It would, therefore, seem to ns that so far from permitting, 
as seems to be done, almost unlimited pasturage in the forest, 
grazing ought to be very carefully managed so as to permit, 
if possible, of the forests closing up. 

As might be expected, the species which are the most impor- 
tant, and form the greatest part of the forest vegetation, are the 
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EuealjfpU aad Acam$y, the former of whioh prodnot the 
prinoipal timbers. As Mr. Brown remarks^ however^ the 
Bpeoies of Euoalyptns are not all alike in importaaoe as timber 
producers; a few of them possess timber of a verj valuable 
quality, while others are so loose in fibre as not even to give 
good firewood. It would seem that the best timber is giren 
by E» rostrata^ E. Miqm vadi E, vminalis. The^eacieuor 
^^ Wattles" are chiefly yalnable for their bark whioh is so rich 
in tanning material^ the best bark producers being the Golden 
Wattle (X pjfcnantha)y and Black WatUe {A, demrrens). 
Aeacia Melanoaylon is the most valuable for its wood, which is 
chiefly used in carriage and boat buildings and cabinet making. 
Among other important trees are the native Pines Frenala robwta 
and F. rhonJboidecLj and the species of Casuarina* The species 
herein named are the chief of those which Mr. Brown in his 
section YIII A recommends for conservation and planting. 
In that section he remarks on the advisability of not attempt- 
ing too much in the way of introduction, saying that he con- 
siders that success is only likely to be attained with indigenous 
growth. It is a pity that his opinion is not taken, as will 
appear presently. Section II is an apology for the State 
oonservation of foresty and the following two paragraphs will 
be read with interest in India. The first of them sums up 
in a clear way the necessities for demarcation in those countries 
which, like many parts of India, are still in prooeee of settle- 
ment. 

'^ It is and always has been the experience of every newly- 
settled country, that in the early days of its occupation, the 
trees growing upon it were lookea upon as ''weeds/' and 
thereby a species of hindrance to its subjugation by man. 
Consequently, we find it was the first aim of ihe colonists to 
clear the land of these with as much expedition as possible, 
without regard to future wants and results. In some countries^ 
notably that of the Northern States of America, where the country 
was almost entirely covered with trees when the Pilgrim 
Fathers landed on its shores, this clearing of the land, of the 
trees upon it, was absolutely necessary in order to the country 
being made available for agricultural purposes, and therefore 
able to support a population whose mode of living required the 
stirring up of the soil for the production of farinaceous food. 
We fiod, however, that in doing this, the settlers did not, or 
would not, and I may safely say, do not^ draw the very ' 
obviously discriminative line between the rate of advantage 
and disadvantage of the commodity with which they had to 
deal. Man, therefore, in his haste to make the country 
available for the supply of his immediate wants, forgot the 
future of the land of his adoption, and cleared, indiscriminately, 
the crop which Nature's hands had laid upon it from the 
earliest stage of the world's history. While, no doubt, as the 
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greater the extent of oonntiy^ which became denuded of its 
crop of timber indicated weiidth and material progress, and 
consequently cause for self-congratulation, so, in the case witb 
most things terrestrial^ a reaction came, and when the face of 
the country became partially denuded of the trees which had 
been found upon it, when taken from Nature's hands, the 
ciyilisers founds to their sad experience, that what was once 
an evil had now become a necessity. Then, and not till then, 
when the requirements of a large population necessitated the 
annual supply of large quantities of timber for commercial and 
domestic purposes, when the soil would not yield so lavishly 
as formerly, and when undesirable changes took place in the 
climate, the prodigal settlers began to uncu> the work which 
it had taken years of toil to accomplish, and which might 
have been avoided by judicious discrimination as the work of 
reclamation went on. This, we can now see, could easily have 
been done by the simple plan of retaining, as forest, certain 
portions of each district of the country in the hands of the 
governing powers at the time, apart altogether from what, 
of course, could as easil v have been done by individuals in 
the same way on the parcels of land allotted to each. 

^^ Much, I think, of the indiscriminate clearing which we find 
in America at the present day, is attributable, to a certain 
extent, to tito ftct of the quantity of land granted to each 
settler being confined to from 100 to 200 acres ; as, from the 
comparative^ limited area under his command, it behoves 
him to have aa much of it as possible under cultivation, in 
order that his holding may yield him a profitable return for the 
labor expended upon it. With such men, however much they 
might desire to retain portions of their properties under forest 
for their own immediate purposes, as their farms came 
gradually under the plough, and their actions necessarily some- 
what circumscribed, any portions of these which might still 
remain in their original condition, would unquestionably be 
considered unprofitably occupied. Hence the chance of 
immediate gain would overcome all considerations for the 
future. Even at the present day, I have myself found men 
in America, with limited holdings, who are strong believers 
in the influence of trees upon climate, and advocate the con- 
servation of existing forests, and the planting of others ; who, 
at the same time, were denuding their properties of every 
vestige of timber upon them ; simply, I say again, from the 
fact of their operations being somewhat confined. This, I 
think, is a matter deserving of the attention of the governing 
powers of all newly-setUed countries in the future." 

The second para takes a new view of the question of the 
area to which the partition of land, when in process of being 
sold or leased by the State in grants for cultivation, should be 
restricted. Mr. Brown thinks that the alienation of small 



Digitized by 



Google 



or 80UTB AIT8TEALIA FOR 1878-79. 69 

«reas only is indirectljr^ cause of denadation, for tho planter, 
t>r settler is obliged, to clear the wbole^ or nearly the whole of 
his area^ while if he had been permitted to take up a larger 
extent he would necessarily have preserved a considerable 
proportion as forest. 

Bnt W6 must say that while acknowledging that the argu- 
ment is worth considering, it has had a pretfy good 
trial, we believe, in Assam, where the State, for a com- 
paratively small sum, has permitted laige areas to fall 
mto the hand of private individuals and firms,* it does not 
always prove in actual experience so good. Almost in front 
of us, as we write, lies a large esktte, extending from the 
bottom of a valley, scarcely, more elevated than 1,600 feet, up 
to the crest of a ridge averaging 6,500 feet. This large area 
is the property of one of the largest tea concerns in the 
Darjeeling Hills, and a considerable portion, amounting perhap9 
to one-third^ has been placed under tea. The upper zone, of 
about 1,500 feet vertically, was once, as we can remember, 
and is still in part, covered with the magnificent forest vegeta- 
tion characteristic of that altitude in these hills. This ^rest 
is one which^ under proper management, would amply suffice 
for all the company's wants in the matter of timber and fire- 
wood ; and is, in fact, in process^ a process which may be best 
called exhaustive, of working for tiieir annual v^nirements. 
We have . watched portion after portion of that forest being 
cleared for the manufacture of charcoal. The system of 
clearing consists first of all in cutting out all the nice straight 
growing trees which are likely to give a good quantity of w<kk1, 
the ancient long-over^mature ones being considered too large 
at the base, too hollow and too rotteo. All the young and 
half grown timber is also out, even, the very soft wooded 
kinds whose leaves are used to cover the diarooal kilns. 
If the trees are at all buttressed, they are out at a long distance, 
often eight to ten feet or even more above the ground, so that 
when the year's supply of charcoal is made, the aspect of 
the forest is that of a number of unsightly stumps, interspersed 
vrith decrepid stag-headed veterans, hollow and rotten to the 
very top. But were this all, there would still be some hope 
of reproduction in a climate so favourable to it, and so fertile a 
soi 1; but no, then comes the all devouring herd of buffaloes, 
and no sooner does a miserable seedling shew its leaves above 
the ground than its future career is suddenly cut short 
Block after block has thus been treated with the result that 
instead of a vigorous reproduction as would naturally ensue, 
the forest is converted into a dreary waste of strong growing 
ehrubs and chiefiy the wild bramble, a growth almost more 
difficult to penetrate than the neighbouring canebrake. The 
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oaflo desoribed is by no means an isolated one, the same tfaioj; 
may be seen thfoughout these hills^ partly the result of badly 
managed private estates, partly^ but to a rather less extent, 
the result of jhiim onltivation on goTemment lands kept ihds. 
The result is that the nnkempt, untidy appearance of Uie 
greater part of the country contrasts most unfavourably with 
the aspect of the lands where native cultivation of small areas 
is still pennitted. It is matter for congratulation therefore, in out 
opinion, tiiiat Mr. Brown^s views are not those of the government 
of the present day, and that the time when large areas were indis- 
criminately alienated is now past and a better state of things in- 
augurated, at any rate in Bengal, by the new Tea Lease Rules. 
Atber discussing the question of the stoppage of indiscrimi- 
nate clearing, and the necessity for the State administration of 
forests, Mr. Brown describes the present condition of the 
South Australian demand. 
This danand consists : — 

(1.) Of timber for mining, 

(2.) Of building timber, 

(8.) Of fencing materials, 

(4.) Of timber for railway purposes, 

(5.) Of nrewood, 

(6.) Of wood for manufacturesi 
aiid would, from Mr. Brown's account, seem likely to be 
eventually considerable, though now evidently small, the present 
systems of working being, especially in the case of fencing 
materials, most wasteful. 

We pass over Mr. Brown's chapter on the influence of 
foJ^ests, and proceed to that on the reserves. These reserves, 
as already stated, oonsist of about 374 square miles^ situated 
chiefly in the Northern and Southern District. The principal 
of fliese reserves are Bundaleer 22,000 acres, Wirrabara 
48,820 acres, and Woolundunga 19,200 acres. We have gone 
through the aetailed descriptions of these reserves with interest 
not unmixed with regret that they should not be treated from 
a much broader point of view. They all seem to be thinly 
stocked, to be urgently in need of rest and reproduction, but 
yet even the Conservator looks upon grassing as the principal 
source of revenue, and talks, rather inconsistently after his 
other statements, of replanting by small areas at a time, with 
such trees as Araucaria eacelsa and English Ash taxd Walnut. 
Would it not be better to extend demarcation-^874 square 
miles is not a very large area for a rising cokmy to preserve 
as forest — ^to attempt to restrict the gracing, at any rate to 
certain blocks, allowing the rest a chance of reproduction ; 
and to leork out all the old fblled timber which would seem to 
be so common, before new trees are touched ? 

The remainder of the report is chiefly taken up with a list 
of exotic. trees to be introduoedj which we need not refer to 
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exoept to say that this istrodaotion seems to its to be beginning 
at the wrong end. It then proceeds to the important point 
of the training of rangers and NBrserymen, and here we 
quote llr. Brown's proposals :<— 

** (a.) That three or four yonng men be engaged with the 
view of their fillings at some time, the positions referred to. 

^< {i.) These to be above twenty and under thirty years of 
age. 

** {c.) They must be able to read and write intelligently, 
have a knowledge of book«keeping, and have had experience 
in a nursery, either in the oolonies or athome^ in the sowing of 
seeds and transplanting of young trees. 

^^ (<f) That they be sent to the reserves^ which are at present 
IB working order, and employed on these, under the nurserv- 
men, in the same way, and at the same rate of wages, as <£e 
ordinary laboring class. 

^^ (e.) That instructions be given to the nursery*men, under 
whose charge they may be at the time, to afford them every 
opportunity of making themselves acquainted with every 
particular connected mux the working of the various operations 
on the reserve. 

^' (/.) In order that they may become thoroughly versed in 
forest administration and its application to the different locali- 
ties of the colony, ihey would be changed from one reserve 
to another, and thus be educating them in the great principles 
of cause and ^ot, and the influenoe of local peculiarities on 
the growth of trees. 

^ Iff') That, if not already versed in such matters, they 
should, at every opportunity, and by the use of books, make 
themselves acquainted with the following subjects :— « 
(1.) Land surveying and mensuration. 
(3.) Botany and vegetable physiology. 
(3.) The chemical ingredients of soils. 
(4.) Entomology in its application to those insects destruo« 
tive to trees. 

'* {h.) During the periods of the Oonservator's visits to the 
reserves, he would examine them in the sciences named, and 
besides, would take them with him, when examining the various 
works, and by questions and explanations store their minds with 
every detail of these, and thns prepare them to carry out such 
work themselves when they come to have charge of a reserve. 

'^ (i) They would be engaged on the distinct understanding 
that, if upon trial they were found unsuitable to fill the positions 
which ihey were intended to occupy, or if ciroumstanoes 
arose which would prevent the Board from being able to ap«- 
point them to such poeitious, they would be discharged without 
any compensation whatever. 

^* (j.) When appointed as Forest Rangers they would receive 
£160 per annum^ a forage idlowance of £58, and a free house* 
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These proposak only bear out what we have often said with 
regard to the question so persistentty advocated by the 
' Journal of Forestry * and some of the Scotch societies, of 
the greater employment of Scotch Foresters in India and the 
Colonies, that the narrow minded views likely to be taken by 
that class, admirable as they are for the management of the 
few acres of highly cultivated land which form the forests of 
Scotland, are not those which are best suited to the wants of 
the large government forests of a country, nor the best calcula- 
ted to ensure a broad and comprehensive system of working, 
that, while securing a good return to government, shall yet 
tend to gradual improvement and economy. 

We have . already, in a former volume, noticed fchat we 
thought that South Australia was beginning at the wrong end in 
making all these scattered plantations of exotic trees instead 
of first considering the far more important questions of 
demarcation, protection, and natural reproduction. 

But in a case like that of South Australia, any beginning 
is better than none, and although we cannot agree with 
his views, we think the Conservator is evidently much in- 
terested in his work and anxious to improve the condition of 
the forests. 



Ilttrttw fi| dfiwMt JidministrstMn Anting 1878-79, ftg 

Budget Estimates of tie Forest Departmeni for 1880-81. 

The general review has appeared considerably earlier than 
usual, and indeed, had space admitted, it might have been 
reviewed in our last number. The review commences with a 
short resumS of the progress of professional education for the 
Department up to the establishment of the Dehra Dun Forest 
School, which event is justly characterised as the most import- 
ant of the year. 

The description of the system of selection of candidates for 
the school, and the course of training to be gone through is 
there dealt with, and we need offer but few remarks upon these 
points. We hope, however, that as the school developes, the 
present rather complicated system of appointment to the school 
by Local Governments, subject to the chance of there being suf- 
ficient savings, which does not always happen, in the grant 
allotted for them to subordinate forest establishment, will be 
altered, and a more general plan adopted by which the courses of 
the forest school shall be open to candidates in the same way 
as the courses at Boorkee, Poona or at the new Calcutta Engi- 
neering CoUege now are for natives of India who desire to enter 
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the subordinate posts of the Pablio Works Department. It 
would almost be abetter plan to deduct annually a certain small 
sum from the provincial establishment allotment, and add it to 
the budget of the forest school^ leaving the whole of the work 
of selection and training to the Director^ who could be applied 
to by Conservators, as vacancies occur in their circles, for trained 
men to fill them. This would, to some extent, obviate the diffi- 
culty of selection and the provision of funds, and more parti- 
cularly do away with the natural reluctance which Conservators 
must have in parting with the services of often their best 
rangers for two years^ while these rangers are being taught, 
no immediate benefit accruing to the province from the money 
spent in their pay and education. The advantages of the forest 
school are so great that it is quite worth while Sbatsome attempt 
should be made to make its entry easier; and we certainly think 
that volunteer students, who can comply with the conditions^ 
should be allowed, in direct communication with the Director, to 
prosecute their studies without being speciaUy deputed by one 
province or another. 

The total area of reserved forests is less than in former years. 
This is due to the whole of the forests declared under previous 
rules not having been so declared under section 34 of the Act. 
Many of these rorests are, however, only temporarily omitted as 
some further procedure in the definition of rights and settlement 
of boundaries was required before they could be finally gazetted 
under the new Act 

The account of the operations of fire conservancy are more 
than ordinarily interesting^ as the season of 1878-79 was one of 
the driest of late years in almost all provinces. In Bengal the 
fires extended far into the hills^ and to great elevations, through 
forests which, in ordinary seasons, are much too damp to bnru^ 
and the damage done in the Terai was very great, rarts of the 
Duars Forests were happily saved, as well as the plantations in 
the Terai. In the North-Westem Provinces and Oudh the 
results are said to be most unfavourable, and the following 
extract from Captain Wood's report shews the damage done in 
the Dudua home block which had previously enjoyed seven 
years of continued protection : — 

''Several firee were oommiinioated to the Dudua home block abou^ 
January and February from the fires of graziers outside the block ; these» 
even in the cold weather, were extremely difficult to put oat, owing to 
the mass of dry vegetation in the long grass. In May 1879, when a 
strong hot wind was blowing, one of the fire conservancy watchers in the 
south block, alluded to in paragraph 32 of last year's report, set his razai 
on fire from a spark, and, to save the hut he was in, threw the razai out- 
side ; the sparks caught the high grass near, and tiie fire spread with 
fearful rapidity, settmg fire to the grass on the other side of the Suheli in 
the lower sissu closed block. The bed of the Suheli here is over 100 feet 
in width, only sand and water, without a blade of grass on it. All attempts 
were in vain to stop the fire, and I regret to state that the whole of the 
lower closed block was burnt, and all but 5 square miles of the Dudua 
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bOme blook WM bavnt over* Tbe improTem«i|( felliagft wen fortasaitly 
rayed. This is a great loes, bat the benefit derived from the doeing has 
not been entirely lost, many yonng trees having come np and being still 
on the gronnd that wonld not nave come np without oonsenraney, and in 
natural forests, the s41 growing thiokly in ohimps« Where the young 
trees were elose together and the grass killed down, the iniury has been 
maoh less than where tha young trees were scattered. This nre communi- 
cating with grass over a clear space of oyer 100 feet» shows that the wind 
carried lighted grass far over that distance." 

In the Faojab fires were very bad^ while in the Central Fro- 
Tinoesy Berar and Coorg, fire protection was much more suc- 
cessful. 

In the chapter on plantations the most noticeable point is the 
question of coal versus tvood as fuel, chiefly with reference to the 
supply from Chauga Manga Plantation. On this subject para- 
grapliis 49 and 50 say : — 

The annual thinnings in Changa Manga and in the Sailaba plantations 
near Lahore haye now become yery extensiye. Thns, the thmnings in 
1878-79 yielded 686,343 cubic feet of stacked wood, in addition to 202,969 
cubic feet remaining on hand from the preyious year. These plantations 
haye thus commenced to yield a yery considerable annual supply of fiiely 
and thifl supply will eyentualty be a matter of some importance, for it is 
by no means certain that the Punjab Northern State Railway will not find 
it an adyantage to use fuel instead of coal, and if this is the case, it seems 
not unreasonable to expect that eyentually some of the wood produced 
on these plantations may be consumed by the Punjab Northern State 
Bailway, unlAs other customers can a£fbra to pay higher rates. These 
plantations are chiefly stocked with sissu, and their ultimate annual yield, 
after they haye attained maturity, is estimated to be yery considerable. 

Coal, as looomotiye fuel, has certain adyantap^ oyer wood, which will 
often make Bailway officers incline to prefer its use, although the cost of 
ooal may be greater. Neyertheless, the question of wood consumption 
on the Punjab Northern State Bailway is mainly one of oost It has 
been calculated that on the Punjab Northern State Railway, with coal at 
Rs. 31-8 per ton in Lahore, and with wood at Bs. 30 per 100 maunds, 
the oost of coal per train mile was 6*9 annas as against 5*12 annas cost 
of wood, and thai the small difference in fayour of wood is counterbalanced 
by sayings in establishments, lessened loes by risk of fires, lessened de- 
tention of trains^ at wood depAts, and other circumstances. The result of 
this and of the increasing difficulty in procuring wood has been that, 
while in the half-year ending the 30th June 1878, 1,549 tons of coal 
were used as against 1,844 tons of wood, the consumption in the corre- 
sponding half-jrear of 1879 was 3,427 tons of coal as against 1,698 tons of 
wood, yet ooal is now costing the Qoyernment Bs. 34 a ton on the Punjab 
Northern State Bailway. 

The question of extending these plantations, or of establishing new 
plantations north of Lahore, must, to a ffreat extent, depend upon the 
rates at which the wood produced on such plantations can be deliyered 
at the principal stations of the Northern State Bailway, and upon the cost 
of coal at Uiose stations. It may safely be assumed that the price of 
Bengal coal at the pit's mouth will not materially increase at present, 
and as regards the cost of wood, 2 pies ner ton per mile may be taken as 
the rate chargeable for haulage to the place of consumption. Again the 
price of wood per ton should not exceed one-third of what Bengal cOal 
would oost at the place of consumption. 

The extension of the system of teak planting as Toungyas in 
Burma is noticeable, as is also the failure of the Fieus eloiiiea to 
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thrive at IMagayee. This is attributed partly to its havin j|r been 

Slanted nnder shade, partly to the long and hot dry season of 
^e^unot beinfr favonrable to its growth. 
The financial results of the season 1878-79 may be given as 
follows : — 





BtTBna*, 


Bzpcaaitwe. 


Borplnt. 


Pitto of MiktirM 
Ditto of Bombftj 
Mysore ... 
Hyderabad 


.. 42.24,881 
3,83,878 

.. 11,81.898 
4,52,575' 
2,86,670 


30,18,044 
3,48,789 
9,99,161 
1,98,020 
1,07,860 


12,06,987 

4(),089 

1,82,732 

2.64,666 

1,78,820 


Totid Ba. ., 


.. 66,28397 


46,67,264 


18,61,633 



shewing a considerable decrease both in gross and net revenue 
in 1877-78, and a slight increase in expenditure. 

The review goes into careful analysis of the figures of this 
and former years which shew a decrease in revenue, chiefly in the 
Punjab, but also in the North- Western Provinces and in Burma, 
while the revenue in Bengal, Assam, and the Central Provinces, 
is steadily increasing. After giving a short account of forest work 
in the Bombay Presidency, the review concludes with the admo- 
nition to forest officers that revenue and the rational working of 
the forests i^s to be the programme for the next five years. 

There is Tittle to be notea regarding the Budget Estimates for 
1880-81, the following being the figures accepted;-— 



BeroBMb 

GoTemment of India ... ... 48,64,000 

Ditto of Madras ... 4,24,000 
Ditto of Bombay ... 13,77.000 
Hydarabaa ... ... 2,90,000 


Sxp«iditai«. 

86,02.000 
4,17,000 

10,62,000 
1,26,000 


Barplnt. 

12,62,000 

7.000 

8,25,000 

1,66,000 


Total Bs. ... 69,46,000 


61,96,000 


17,49,000 



Mysore has been^ we see, omitted. 

The resolution of Government then finishes up with a similar 
admonition to that to which we have referred to in the review 
by the Inspector-General. 
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jy. Notes, ^ei^ies and Extracts. 



Pruning Forest Trrks. — Great dijBference of opinion pre- 
v»iU as to the necessity for pruniucr forest trees and the season 
at which such operations should be carried out. But un- 
doubtedly the weight of authority is favourable to early 
summer pruning! The month of June is strongly recommend- 
ed, because at that time the wounds heal up much quicker than 
during July or August, when the motion of the sap becomes 
slower. And it should be a standing rule with the pruner that 
no wound remain exposed to the action of tlie atmosphere for 
a longer period than one year. If the aim of the owner of 
woodlands was confined to the production of the greatest 
amount of wood u]>on a given area in the shortest possible 
time^ it is questionable whether pruning of any kind should 
be executed ; for every branch cut away from a tree lessens the 
quantity of foliage presented to the action of the sun and tlie 
atmosphere, and therefore decreases the absorption of carbonic 
acid gas and the formation of wood, of which carbon is the 
main constituent. But where the object in view is the growth 
of the maximum of straight, lengthy, clean, and sound timber, 
thinning and pruning must commence soon after planting, and 
continue until the trees attain considerable proportions. By . 
thick planting, early thinning, and careful stopping of rambling 
shoots or rival leaders, pruning will seldom be necessary except 
in the removal of injured branches. But as the growth of a 
tree is slow, and he who plants seldom lives to train up his 
trees to maturity, pruning in an advanced stage of their growth 
is often necessary in order to lessen the evils resulting from 
early neglect 

Trees differ so much in habit and )n their rapidity of growth, 
and are so largely dependent upon the soil and situation in 
which they are placed, that it is impossible to lay down any 
precise rules for their management in this respect. Those in- 
tended to form large and good timber should never at any stage 
of their growth be suffered to become too much crowded, nor 
overtopped or whipped by their nurses ; and as they rise they 
should be allowed sufficient space to enable them to develop 
well-proportioned heads, equal in length to from one-third to 
one-half the height of the entire tree. It should also be borne 
in mind that by preserving a complete canopy of foliage over- 
head the moisture is retained in the soil, the stems rise rapidly 
and the formation of side branches is retained. 
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The advantages of early pruninff are nowhere more obser- 
vable tlinn iu young plantations ot Ouk and Spanish Chestnut. 
Two years after planting it is no uncommon occurrence to find 
a considerable number of the young trees hide-bound and be- 
coming distorted in their growth. Such, if left to themselves, 
seldom or never attain to the size of timber trees. But if cut 
over with a clean section within two inches of the ground, they 
will push forward vigorously during the following spring and 
summer. By rubbing off all but two of the strongest shoots 
in June or July, and allowing these to grew on together until 
the following March, and then cutting out the weaker of the 
two,; and afterwards keeping the other single upon the stub, 
a vigorous growth may be insured, which will, in a few years, 
far exceed that of the uncut trees. A most remarkable instance 
of this is mentioned by Forsyth, who, the second year after 
planting a bed of Oaks, headed down one-half and left the 
other to grow naturally. In giving an account of their pro* 
gross a few years afterwards, he states that one of the plants 
thus cut over was 18 feet high and 15 inches in circumference 
at 6 inches from the ground, while the largest of the uncut ones 
was only 5^ feet high and about 4 inches in circumference. 

But, while recommending the early and careful pruning of 
forest trees, 1 would not be considered as an advocate of the 
excessive lopping and pruning introduced by Foatey, and so 
ruthlessly carried on by his successors, who looked upon and 
spoke of the branches of trees as being merely ^^ robbers of the 
stems.'' To produce lengthy timber every branch which 
threatens to rival the Ictider should be shortened. By adopting' 
this method instead of cutting away the branch entirely tlfb 
trunk is strengthened by the sap being detained in its descent. 
Timely attention will obviate the necessity for heavy prunings 
at any stage of a tree's growth. The pruner should, however^ 
be conversant with vegetable physiology, otherwise that twi- 
light of uncertainty, in which all his operations are performed, 
may lead him to commit grave errors. In close plantations 
the destruction of the lower branches is eventually caused by 
the exclusion of light, but the result is generally unsoundness 
of stem. This is found to be the case so extensively in Canada 
and other large timber-producing countries, that a very small 
proportion of the trees grown under such circumstances are 
fit for exportation. 

The whole art of pruning and training timber centres is the 
adoption of a proper mean between the two extremes of cutting 
away the branches of a tree so as to give it the appearance of 
a mere May-pole iu the one case> and that of a dense spreading 
bush in the other. A severe mutilation of the head of any tree 
must for a long time paralyse the action of its roots, and on 
this account the heavy pruning of neglected trees, if under- 
taken at all, should be extended over two or three seasons. 
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Decidnotis trees will require the most careful training ia order 
to produce sound timber. As consideieable dilRcuUy is ex- 
perieaced ia pruniag trees of a resioous kind without injury 
to their growth, it becomes the more necessary to plant and 
rear them in close order. The lower branches under these 
circumstances are soon killed back, and may be removed so 
that the longitudinal structure of the bole is hut little injured^ 
as^ by the early destruction of the laterals, the superincumbent 
layers of wood are entirely free from knots. Thus it happens 
that Fir timber grown in close plantations, where the early 
removal of the dead, bolt-like insertions left by the dead 
branches is attended to, becomes the most valuable, while single 
trees, from their coarseness of grain and abundance of large 
knots, are almost worthless to the builder. It is also found 
that Ash grown in close plantations becomes much tougher 
and clearer in the grain. 

In exposed situations both the pruning and the thinning of 
trees should be much lighter around those margins of planta- 
tions which face the prevailing high winds of the district. By 
too close packing it oflen happens that only the face of tho 
very outermost trees are clothed with foliage, so that auy 
injury to one of these admits the destructive winds. This may 
be guarded against by a judicious early thiuning of such 
margins, so as to secure a belt of low-branched trees.— (A. J. 
BaEBOWS, in * Tlie Garden/) 

Some short time ago samples of the gums or rather gutta- 
percha given by three of the Indian Figs (F. indica, F. religioaa 
and F.glomerata) were sent to England for report on their value. 
The following is an extract from a letter from Mr. Matthew 
Gray, General Manufacturer, India Rubber, Guttapercha, and 
Telegraph Works Company :— 

"We have received your letter of the 31st ultimo, and have 
examined the three samples of dried Fieus milk which you 
sent to us. We have no aoubtthey are all of some commercial 
value if properly collected and carefully dried. The samples 
were too small for us to form any correct opinion of their com- 
mercial value, and we would feel much obliged to you if you 
could get sent to us about lOOlbs. of each of the three sorts, 
that will enable us to test in some practical manner their value. 

It is of the greatest importance in collecting the milk and 
drying it, that it be done with care and in a proper manner, 
so that it be kept clean and no decomposition take place in the 
drying. To do this, it is necessary that the drying be done 
under a roof supported by poles, to screen the milk from the 
direct rays of the sun. Trays for drying the milk should be 
made of common deal timber, say three feet long and eighteen 
inches wide, with side and ends about three inches high ; these 
trays are put upon supports below the roof, and into them in 
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poured the milk abotit onB-eif>lith of ad inch deep ; this is 
allowed to remain uiltit it is dry or nearly dry, when another 
layer of milk is pnt on top about oiie^iglith of an inch in 
depth, which is allowed to dry. This process is repeated until 
a cake of two or three inches in thickness is made up, when it 
can be turned out of the tray in a dry cake of firm dry gum, 
three feet long, eighteen inches broad, and two or three inches 
thick. This care in the drying of the gum may appear un- 
necessary to those who collect it, but years of experience has 
proved to us the necessity of doing it as we describe ; we have 
found that if it is dried with the direct rays of the sun bearing 
npon it, decomposition takes place, or if dried in too thick a 
mass tlie outside of the mass gets dry and firm, while the 
centre contains moisture and induces decomposition, thereby 
injuring the quality of the gum very much." 



Thus Aherioan Ybllow Cedar or Cypress. — An American 
pnper states that this nohle tree sometimes attains a height of 
150 feet, and a diameter of from three to fire feet. The 
branches are pinnate, drooping, feathery, dividing into beautiful 
light-green sprays, like those of the California Libocedrug, but 
with finer foliage and more delicate plumes. The wood of this 
tree is undoubtedly the best the country afford^, and one of 
the most valuable to be found on the whole Pacific coast. It is 
pale yellow, close-grained, tough, durable, and takes a good 
polish ; and to these qualities is added a pleasant fragrance, Uke 
that of sandalwood. 

The only California wood that resembles this is the torrega, 
which has the same delicate yellow colour and close texture, 
but the pleasant scent is wanting, while the trees are small 
and scattered in and out of the canyons. Some three or four 
ships have been built of yellow cedar, and small quantities, a 
few thousand feet at a time, have been sent to Portland and 
San Francisco from Sitka, Fort Wrangel, Checan, and Port 
Simpson, probably less than a miliou feet in all. Some Httl^ 
goes to China, and is made into fancy boxes, it is said, to be 
returned to us for camphor-wood. It deserves to be far better 
known, not only to shipbuilders, but to carpenters and furni- 
ture-makers. The Indians make their paddles of it, and weave 
matting and coarse cloth from the inner bark of the tree, which 
is quite durable, and of a fine brown coloiir. It is also the 
favourite firewood of the coast region, burning very freely; 
though it does not last long. A yellow cedar fire, to any one 
witnessing it for the first time, is quite a notable phenomenon. 
The fiames quiver and rush up in a multitude of ragged-edged 
lances, while the burning surfaces snap and crackle and ex- 
plode, and throw out a shower of glowing coals with such a 
noise that conversation in an ordinary pitch of voice is at times 
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impossible. Every open liearth in which this wood is barned^ 
has to be closely screened with a framework of wire netting, 
else the floor would be strewn with cinders. The durability 
of this timber is forcibly illustrated by the fallen trunks lying 
in the damp woods. Many of the largest of them last for cen- 
turiesy retaining even the delicate colour and fragrance unim- 
paired. Soon after they fall they are overgrown with moss, 
in which seeds lodge and germinate, and grow np into vigorous 
saplings, standing all in a row on the backs of their ancestors. 
As they grow larger they stand astride, sending their roots 
down and out on both sidies, like the straddling legs of a spider. 
And, after they have reached an age of several hundred years, 
the downtrodden truuk, when cut into, will almost always be 
i'ound as fresh in the heart as it was when it fell. Decay goes 
slowly on from the outside, never commencing in the heart- 
woody as far as I have noticed, though a good many of the 
living trees are injured by a fungus which produces a dry rot 
similar to that found in Thuja aud Libocedrus. The species 
is found as far south as Vancouver Island, and is pretty gener- 
ally distributed along the coast and through the islands, as far 
north as Sitka, — how much farther iu either direction I am 
unable to say. But though its range is thus extensive, it does 
not seem to be very abundant in any one place, or to occupy 
any considerable area to the exclusion of other species. — Tim- 
ber Trades Journal. 



Forests of the Caucasus, — Beporting on the trade and com- 
merce of the Caucasian Provinces, Actiug-Consul Lyall, after 
referring to the immense extent of forest- covered area existing 
in the Caucasus, points to the fact of their being of little or 
no commercial value. He says, wherever means of transport 
to a market exists, either by rafting down a river or the vici- 
nity of the seaboard, the forests have either been already 
denuded of good trees, or exorbitant prices are demanded for 
\he right to fell. The mountains round Tiflis have, for many 
years, been completely cleared even of brushwood, and firewood 
is in consequence very dear. The practice of denuding the 
mountains, which goes on throughout the Valley of the Kour, 
has resulted in either completely drying up, or diminish- 
ing seriously, the volume of water in the rivers. It may be 
expected, unless measures are taken for re-afforesting the 
mountains, or some scientific methods of irrigation introduced, 
that famines will before long take place. The Government of 
the Caucasus have long had a complete reorganization of the 
existing Forest Department under consideration, but this 
reform, like many others just as urgently required^ has hitherto 
been postpond sine die. — Ibid. 
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A Loo Railroad. — The log tramway or raflroad in use by 
the Richardson Brothers at Uieir mill, south of Truckee, is a 
Tery increnious piece of machinery. Logs ten inches or a foot 
in diameter are hewn ronnd and smooth, and their ends are 
eonpled together by iron bands. These logs, laid side by side 
npon graded gronnd for a distance of perhaps three miles from 
the track. Of coarse the road looks quite like an ordinary 
railroad track, except that logs are used instead of rails, and 
the ties are at much greater intervals. The wheels of the 
engine nnd cars are concave on their outer surface, and fit the 
curve of the logs. The power is applied to a wheel in the 
middle of the forward axle of the engine. The most remark- 
able loads of logs are hauled upon the cars^ and the affair is a 
decided success. It is very cheap, its construction is simple, 
it is not easily damaged, and its operation is all that could be 
desired. By means of this log railroad the Richardson Brothers 
are enabled to get their logs to the mill from the forest, three 
miles distant, at a cost far less than is ordinarily done. — Truciee 
Republican. — / bid. 



Forest FruES.— Thousands of acres of wild and cultivated 
lands have been devastated recently by extensive forest fires 
in New Jersey, Pennsylvania, and Virginia. The country 
about Tuckerton and Tom's River and Forked River, New 
Jersey, has been swept over by the flames, and cranberry bogs, 
strawberry farms, timber, dwellings, barns, and live stock 
destroyed. The well-known shooting grounds in that region 
have been utterly destroyed. The singed bodies of thousands 
of quail and other game birds, and rabbits, have been found 
on the outskirts of the burned districts. Immense quantities 
of game have also been destroyed in Monroe and Pike counties, 
in Pennsylvania. Warm, dry, and windy weather has pre- 
vailed in Virginia for several weeks past, and these forest fires 
there are reported unprecedented in extent and damage. The 
fires in the dismal swamp have been raging for more than a 
week. They envelop the whole of Lake Drummond. The 
cultivated sections of the adjoining country are overrun with 
bears, panthers, deer, and smaller game. A Renter's telegram, 
dated New York May 13th, says : — Fires have broken out in 
the forests in the south of New Jersey, and in the oil regions 
of Pennsylvania. The conflagration is spreading, and causes 
immense destruction of oil and agricultural property. Several 
small villages have been destroyed by the flames. — / bid. 



PRKSBRVlNa Wood. — The improved French method of pre- 
serving wood by the application of lime is found to work well. 
The plan is to pile the planks in a tank, and to put over all 
a layer of quicklime, which is gradually slacked with water. 
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Timber for mines requires about a week to be thoroughly im- 
pregnated, and other timber more or Ies§ time according to ite 
thickness. The material acquires remarkable consistence and 
hardness, it is stated, on being subjected to this simple process, 
and the assertion is made that it will never rot. ^eechwood, 
prepared in this way for hammers and other tools for ironwork, 
is found to acquire the hardness of oak without parting with 
any of its well-known elasticity or tpnghness, and it also lasts 
longer, — Ibid. 



Arizona Shellac. — At a recent meeting of the California 
Academy of Sciences, Professor Stillman read a paper on the 
gum and colouring matter found on the Acacia Greggii and 
Lama MexieanOj or creosote plant. The gum which exudes 
from these plants is very abundant, and is the product known 
to commerce as shellac. The same plants produce lac dye. 
Professor Stillman suggested that Oalifornia might compete 
witli British India in supplying this valuable product. Mr. 
B. B. Redding said that these lac-yielding plants were as 
plentiful as sagebrush, from Southern Utah to New Mexico, 
and frcHn the Colorado Desert to Western Texas. 

The lac is most abundant around stations on the Mojave 
and Colaradtr deserts, and exudes as the result of an insect's 
sting. Calcutta exports a million pounds sterling in value, 
annually^ of shellac, selling at 25 to 35 cents a pound ; and 
almost as much more of lac-Klye, selling at 30 to 40 ce&ls 
a ppund. In 1876, the United States imported 700,000 pounds 
of shellac alone. To collect this is simple work for boys^ and 
will prove an important industry. It will require little or 
no capital. The twings are boiled in hot water, and the gum 
rises to the top, is skimmed off, strained, and dried on smooth 
stones, and handpressed into flakes, ready to make sealing-wax 
or varnish. Tlie residue, when allowed to settle, makes lac* . 
dye. The plants live on a rainfall of three inches a year. 

In Vol. VI (Botany) of the reports of the U. S. Geograjshl- 
cal Surveys^ west of the 100th meridian, we find the following 
information relative to these two plants which would seem to 
be worthy the attention of commercial men and manufacturers^ 
page 108 — Acacia Oreggiiy Gray. — ^A small tree, 10 to 20 feet 
high, pubescent or glabrous, unarmed or with scattered, stout 
recurved prickles ; pinnse 2 or 3 pairs, on a slender petiole ; 
leaflets 4 or 5 pairs, oblong or oblong*ovate, 2 or 3 lines long, 
rounded or truncate above, narrower at base, rather thick, 
and with 2 or 3 straight nerves ; flowers in cylindrical spikes 
an inch or two long, the peduncles equalling or exceeding the 
leaves ; pods thin, coriaceous, flat, 3 or 4 inches long by 5 
to 7 lines broad, shortly stipulate, acute, curved, glabrous, 
and reticulated, more or less constricted between the seeds; 
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seeds half an ineh long. From Western Texas to Sonibern 
California ; collected ia Western Arizona, 1872. 

Page 41 — Larrea Mexicanaj Moricandy Creosote &««i.— Com- 
mon from Western Texas to Kern County, California, and 
southward to Mexico. Dr. Loew's examination proves that 
the reddish brown exudation on the branches, caused by an 
insect^ will yield a red coloring matter showing all the reactions 
of cochineal ^^The alcoholic extract of. the leaves, on evapora- 
tion, yields a greenish brown residue of a specific and some- 
what disagreeable odour, more strongly perceptible on boiling 
tlie extract with water. This residue is only, to a small extent, 
soluble in water, and the solution has an acid reaction. It 
yields a light yellow precipitate with acetate of lead. The 
part of the alcoholic extract, that is insoluble in water, is easily 
soluble in alkalies. It also dissolves in nitric acid at a 
moderate heat, whereby exudation takes place. On addition 
of water a yellow brittle mass is precipitated.'^ The Mexicans 
are said to use an infusion of the leaves for bathing in with 
good effect in rheumatic affections. (Also Vol. III,Wheeler^8 
Reports.) 

Page 80 — Larrea Mexicana, Moric. [L. glutinosa^ Engel- 
mann), — ^Valley of the Oila, Arizona. This shrub is especially 
common on the hills bordering the Gila, also on the sandy 
wastes adjacent to Tucson and Camp Lowell, in Arizona, even 
imparting its strong odour to the air. 

In the third volume of these reports this plant is also 
called stinkweed. — Scientifio American. 



In a recent number of the Adan^ in a kind notice of 
our Journal, the reviewer, referring to our note on the subject 
of toughened ^lass for sleepers, refers us to The Month^ in 
a late number oi Chambers* Journal^ where it is stated that 
^ where glass sleepers have been laid by way of experiment 
they stand wear and tear as well as iron, perhaps better, 
for they do not corrode." On the same subject we now ex- 
tract from the Timber Trades Journal as follows : — 

^TouoHXirxi) Glass Slbbfess.— In regard to this subject the New 
Tork ManufoLctwrer and Builder says :^We feel inclined to ezpresg 
oilrlack of ooafidenoe in the practical application of this material 
for railroad sleepers. The advantages of wooden sleepers are, that 
railroad spikes are easily driven into them ; bat how about making 
reliable fastenings of the rails to glass? And how aboat tightening 
when a rail becomes loose P Then wood possesses an elasticity which 
is .not only vei^ desirable as a seat for the rails, bat necessary. On 
the first experunental elevated railroad in Greenwich-street, this 
city, the rails were fastened directly upon the large T pieces which 
crowned the columns supporting the road; a great improvement was 
effected by patting wooden sleeners across on top of these rails, and 
then other rails on top of tnese sleepers ; and this is essentially the 
principle upon which now all the New York derated railroads are 
coBstructecL Another example occurs to our mind. Some forty years 
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ago the Camden and Amboy Railroad, between New York and Fhila* 
delphia, was built on stone sleepers. It was supposed that as stone 
was so much superior to wood in solidity and durability, it would 
be a great advantage, not only in strength, but also in cost of repair. 
These stone sleepers and piers were all removed tiiirty years ago and 
wooden sleepers substituted, and we do not see why glass would have 
any advantage oyer stone. The stone referred to was granite, some 
varieties of which are about a^ strong as the toughened glass 
referred to." 



Wb have received the Report for 1878-79 of the Oota- 
camand Botanical Garden, which presents but little of forest 
interest. It is stated that the Araucaria (2I. BidvjUli) thrivea 
admirably on the Nilgiris, one specimen, only twelve years 
old, having reached a height of over 28 feet Itfahogany, 
too, seems to be doing well, though we should certainly have 
thought that the attitude would be too great for it. 

The success of the Cocoa plant in the Nilgiris, as well as 
of Liberian coffee, seems to be the chief point of interest 
in this report. The former seems to have been most suc- 
cessful, while the growth of the latter seems to be very fast 
and healthy. 

A NSW variety of the Cedar has been discovered in Cyprus. 
It was, we believe, first brought to notice by Sir Sam^ 
uel Baker. It is very uncommon, being found in only 
one locality in the mountains. In character it is said to 
resemble more nearly the Atlas Cedar than the Cedar of 
Lebanon or the Deodar. 



In an article in the AsiaUy to which we have already re- 
ferred, it seems to be supposed that the translation of an 
Italian paper on tlie Carob tree by Mr. Duthie, which appeared 
in our last number, was taken from the journal of the Agri- 
Horticultural Society. This, too, the Society seem to think, 
for we have received letters from their Secretary requesting 
us to '^acknowledge that the paper was taken from their 
journal.'' However, we are afraid the Society will not £:et 
any such acknowledgment this time, the fact being that 
the paper was placed in our hands in manuscript last January, 
only just too late for the January number and possibly as 
soon as it was received by the Society. At the time we sent 
the paper to press, we were unaware of the Society's also 
having published it, or we should probably have left them 
the whole of the honor and glory of producing our friend Mr. 
Duthie's interesting translation* 



On the 9th May last, at three o'clock in the afternoon, 
a fire broke out in the Forest of Fontainebleau in the part 
known as the Gorges d'Aspremont The fire which, it 
seems probable^ was due to the carelessness of a amokerj spread 
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rapidlj in the dry grass and amon^ some joun^ maritime 

Sieces which had been killed by the winter frosts. The damage 
one was estimated at S^OOO francs^ and the area burnt over 
wae abont 10 hectares. It was extinguished in the evening 
with the assistance of passers-by and a detachment of the 
11th Hussars. — Revue den Eaux et Por6t9. 



Th8 Forest Aot in Bombay.— The Smbay Gazette regrets 
to learn that since Sir Richard Temple's departure there has 
been an attempt to reverse, at least to modify to a considerable 
extent, that forest policy which he so successfully, and in the 
lace of great official opposition, introduced into the Presidency. 
Believing, as this p«iper does, that upon the proper protection 
of forests, and on the re-clothing of the denuded hills of the 
Deccan with vegetation, depends in no small degree the future 
prosperity of this country, the reversal of the lately inaugurated 
forest system would in its opinion be a national calamity. 
After quoting in support of the policy of the Act the example 
of the efforts now being made by the Americans to reaffores 
their country the article continues : ^^ it is asserted that the 
application of the Forest Act entails very great hardship on 
the people. We believe the reports of these hardships to be 
very greatly exaggerated. The Act provides that no ground 
shall be taken over unless all claims have first been settled. 
Is it seriously maintained that this provision is inoperative ? 
If claims on the waste taken over be once settled, a villager 
chooses to enter a Government plantation and to cut down 
young trees, he deserves no sympathy if he is punished. More* 
over, the intention of the Act is not to stop the consumption 
of timber, but simply to regulate it and to provide for the re- 
placement of whatever is cut down. If the villagers were 
allowed to have their own way, there would soon be not a tree 
in the country. So for their own ^ood, and above all for the 
good— even the safety— -of the millions who have as much 
right to these forests as .the few villagers who live near them, 
the provisions of the Forest Act must be carried out It ia 
also said that conservation of waste lands means a diminution 
in the supply of forage. That is not the case; on the contrary, 
land that is conserved yields ten times more forage than bare 
tracts exposed to the scorching sun, and from which the earth 
is year by year being wasted away. All that the Forest Aet 
requires is, that the people shall desist from sending their goats 
and sheep into conserved tracts until the trees are strong 
enough to be left to themselves. We sincerely hope that the 
Governor and his more immediate advisers will not be led away 
by clamour, but will steadily carry out the policy of reafforest- 
ing the wastes which it was the proudest achievement of his 
predecessor to lay down.'* — Pioneer. 
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y. ThB TmBBF\^ MlARKET. 



Mbssbs. Churchill & Sim will, on May 2Sth at the Baltic 
fiale room^ offer the following : — a fine entire parcel of Honduras 
woody a parcel of city wood curls, cedar, American black 
walnut, Kawrie pine planks^ camphor wood, birds'-eje maple, 
rosewood and fustic ; also a varied assortment of East India 
furniture hardwoods, the latter to be sold without reserve 
by order of the Conservator of Forests, North- West Provinces, 
for the purpose of introducing these woods to the home 
trade, consisting of native mulberry, maple, walnut, chestnut, 
oak, kara, sissoo, olive, and boxwood. — ( Timber Tr<xde$ Journal.) 



Ths . Teak Market. — Messrs. Bulloch Bros., in their Ban- 
goon market report, dated April 22nd, 1880, say that little 
business, has been done in timber for £urope, and the market 
doses quiet. The quotation remains at £8 2«. 6d. per ton of 
50 cubic feet. The export of teak from April 8th to 2l8t to 
Europe was 152 tons, making a total of 733 tons since January 
1st last, against 2,258 tons during the same period last year. 
In their Monlmein market report, dated 15th Aprils the same 
firm state that the demand for what teak is available is still 
very keen, and one of the principal shippers is reported to 
have made a purchase of 2,000 logs at a very high figure. 
The export of teak from 2nd to 5th April to Europe was 955 
tons, making a total of 9,475 tons since Ist January, against 
1,334 tons during the same period last year. — (lb.) 



On May 25th Messrs. Churchill & Sim offered for sale at the 
Baltic a varied assortment of furniture and fancy woods. 
The following are the prices realized : — 

298 logs Honduras mahoguiy from St Thomas, sold at 
4c^d. to 9kd. ; average 5^V^. 

37 logs ditto cedar, ditto, at 4^d. to 5^d. ; average 4^ J. 

The black walnut from New York, went off briskly at 4f . 
to 5«. 8d. per foot cube. 

10 planks Kawrie pine at is. dd. per foot cube. 

40 logs Honduras rosewood were Dought in at £6 per ton. 

The samples of East India fancy woods, to which we 
alluded last week, were all sold at prices noted below. These 
woods were sent from the Tons division of the North-west 
Provinces of India, and shipped at Calcutta by order of the 
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Oonaervator of Forests, North-west Provinces, with the object 
of introdocing them to the home markets. 

S logs mulberry wood (6 c. f.)^ at 4k8. 3d, per c. f. 

3 „ maple (b-^ c. f.), at Is. Set. j, 

3 ,f walnutwood (8tV <^* f-)> ^^ ^^' » 

3 jf chestnut (9^V <3* f*)f ^^ 2^* »> 

3 „ oak (SiV <)• f'h at 2«. 6d. ,, 

2 J, kaka wood ^5^ c. f.), at is. 3d. ,y 

3 jj sissoo wood (lli^ o. f.), at 6^. 9d.. „ 
3 i, olive wood (9A <)• f*)* at I2s. f, 

3 pes. boxwood (2 cwt 1 qr. 22 lbs), at 2ls. p. cwt. 

The pieces of boxwood were remarkably fine specimens, 
equal in quality to the best Abasia, and fetched a very high 
price, equivalent t6 £21 per ton. These logs were depreciated 
in value for ordinary purposes, owing to their having been 
squared, which was a mistake, as in that operation much 
valuable wood had been wasted, and when the bark is removed 
a good protection to the log is destroyed. In the present 
stat« of the boxwood trade, and considering the fact that the 
supplies which have been coming forward for some time past 
are dpterioTating in quality, from the action of the Turkish 
Oovernment in closing the forests and from other causes, the 
probability of a supply of this wood from' India is a matter of 
considerable importance. The usual run of this wood would 
not however fetch the high price of this picked sample. The 
best of the other samples received considerable attention, and 
realised well ; much better, no doubt, than if they had been 
larger parcels. These prices cannot, however, be taken as 
any criterion, for whether supplies can be sent to this market, 
and sold at prices which will cover transit and freight, and 
then leave a profit, is very doubtful. Could these woods, or 
the best kinds, be regularlv placed on the market at moderate 
figures, there is no reason why a trade should not be developed 
iu thenu — {lb.) 



Mbssbs. Mace:anzis Lyall and Co. inform us that the follow- 
ing are the present quotations in Calcutta for Moulmain 
Teak, vie;— 

Square Timber, 20 to 29 feet long 

10 to 18 inches sqnare first class Rs. 70/86 per ton. 
Do. 20 to 45 feet long 

14 to 18 inches sqaare ... „ 100/130 „ 

Second class Timber ... ... ... „ 40/60 

Planks, long lenjirtbs, first class ... ... „ 76/85 „ 

43caatling8 (of sizes) ••. ••• ... ^ 50/80 * ,, 
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yj. EXTI^ACTS FROM OFFICIAL pAZETTES. 



1.— Gazkttb op India — 

No. 224F.— 1%« 22nd AprU 1880— Ifr. JF. King, Assiiit- 
ant GoDseryator of Forests of the 2nd Qrade, now on 
leave, is transferred from Coorg to the Central Provinces. 

No. 228F.— 2%« 23rJ April 1880.— Dr. W. Schlich, Con- 
seryator of Forests in the Punjab, and Major J. O. 
DovetaUt Conservator of Forests in the Central Provinces, 
are promoted, substantively for a time only, from the 
drd to the 2nd Grade of Conservators of Forests, with 
effect from the 11th April 1880. 

No. 248F.— T»i5 27th April 1880. —^r. A. E. Wild, 
Deputy Conservator of Forests of the 3rd Qrade, now on 
leave, is transferred from British Burma to the Punjab. 

No. 2b9F.—The 7th May 1880.— Ifr. B. Jtibhentrop, 
Conservator of Forests of the Pegu Circle in British 
Burma, is appointed, in addition to his own duties, to act 
as Conservator of Forests of the Tenasserim Circle, 
during the absence of yiajor W. J. Seaton on six weeks' 
privilege leave, with effect from the date on which Major 
Seaton may avail himself of the leave. 

No. 272F.— 2%tf 7ih May 1880.— The services of Mr. 
B. M. Baden-Fowdlj a<2^., Conservator of Forests in the 
Punjab, are replaced at the disposal of the Government 
of the Punjab, with effect from the 11th April 1880. 

No. 299F.— TAtf 26th May 1880.— Iff. Q, Oreig, Con- 
servator of Forests, Central Circle, North-Western 
Provinces and Oudh, is promoted, substantively for a 
time only, from the 4th to the 3rd Grade of Conservctors 
of Forests, with effect from the 11th April 1880. 

No. 307F.— 2%d 28^^ Mt^ 1880.— ilfr. O. F. Taylor, Sub- 
Assistant Conservator of Forests in the Central Provinces, 
is appointed to officiate as an Assistant Conservator of 
Forests of the 3rd Grade, with effect from the Ist April 1880. 

No. 323F.— 2%<? 4ith June 1880.— With reference to the 
Notification of this Department, No. 940F., dated the 
4th December 1879, Dr. H. 8, JP. Worth, Sub-Assistant 
Conservator of Forests, and officiating as an Assistant 
Conservator of the 1st Grade in the North-Western Pro- 
vinces, is confirmed iu the latter grade, with effect from 
the Ist April 1880. 

No. 358F.— 2^ 15/^ June 1880.— In Notification No. 55F. 
of the 23rd January 1880, granting Mr. A. T. Dryedale, 
Deputy Conservator of Forests in the Hyderabad As- 
signed Districts, one year's furlough to Europe, — 
For Section 18, Chapter IV. of the Civil Leave Code— 
Read Section 21, Chapter IV. of the Civil Leave Code. 
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2. — Calcutta Gazbtts — 

Tke2dth April 1880.— >lfr. W. Jacob, Deputy ConRervator of 
Forests, is allowed an extension of furloug^h for six months 
by the Bight Hon'ble the Secretary of State for India. 

The 27th May 1880.— Ifr. F. B. Manson, Assistant Con- 
servator of Forests, Kurseong Division, is allowed leave 
for two days, under paragraph 22, chapter I, section 2 
of the Forest Department Code, in extension of that 
granted to him under orders of the 80th March and 22nd 
April 1880. 

The 23rJ June 1880.— The following officers have passed in 
the subjects mentioned opposite their names :• — 

1. Mr, E. O. OheMter^ Bengali, by the Higher Standard. 

2. Mr. F. B. Matuony Bengali, by the Lower Standard. 
The 2l9t June 1880.— Ifr. E. Fuehtt Assistant Conservator of 

Forests in charge of the Teeata Division, is allowed leave 
for three months under paragraph 22 of the Forest 
Department Code, with effect from the 1st July 1880. 

Mr, J. (7. McDonellf Deputy Conservator of Forests, Dar- 
jeeling Division, is appointed, in addition to his own 
duties, to have charge of the Teesta Division during the 
absence on leave of Mr. E. Fuchs, or until further orders. 

The 2ith June 1880.— It is hereby notified, under section 19 of the 
Indian Forest Act (Act YII of 1878), that the tract of Und 
in the Hazareebagh district, which, in notification of 26th May 
1879, it was proposed to constitute a Beserved Forest, shall 
from the Ist July 1880 be a Beserved Forest under the said 
Act. The boundary of the said tract is as follows : — 

North, — ^The boundary between the Gya and Hazareebsf|fh dis- 
tricts, from a stream running in a south-west dbection to 
the east of Bisneeteekur to the point where the boundary 
between pergmmahs Xoderma and Khurrukdiha meets the 
Gya district boundary. 

Eagt. — ^The boundary between pergmmahs Koderma and Khur- 
ruckdiha, from the above point to a point about half a mile 
south of Phootlihi river. 

South.^k demarcated line in a direction slightly south of east 
to the source of the river which rises at Phidwariya, and then 
that river. 

West. — The same river, then a demarcated line, first north, then 
north-east, then north, and then north-east again to the river 
near Bisneeteekur, and then that river. 

3, — ^Nobth-Westbbn Peovikcbs and Oudh Gazuttb — 

No. 4ai.—The Ui April 1880.— Ifr. W. B. J. Bre- 
reUm reported his return from the leave granted to him 
in this Department Notification No. 85, dated the 21st 
January 1880, on the forenoon of the 19th March 1880, 
and resumed charge of his division from Mr. J, M. Braid- 
wood at the same time. 

The untakeu portion of his leave, viz,^ two days, is hereby 
cancelled. 

Mr. Braidwood had assumed charge of the division on the 
afternoon of the 5th January 1880. 
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No. 446.— 2!^ Sth April ISSO.^Mr. A. B. Granff 
Depaty OonBeryator of Forests, Qane;es DiFision, fur- 
lough to Europe for one year, with effect from the Ist 
May 1880, or subsequent date, together with the 
subsidiary leave to which he is entitled under the new 
rules. 

No. 460.- 2%^ lOlh April ISSO.— Major JET. O. T. 
Jarreti^ F.C, Deputy Conserrator of Forests, was relieved 
of his duties as Divisional Officer, Saharanpur, on the 
forenoon of the SOth March 1880, by Mr. j. E. O'Calla- 
ffhan^ who will hold charge of the Saharanpur division till 
further orders. 

No. 471.— 2%a l^th AprU 1880.— JIfr. O. Oreig 
reported his return on the forenoon of the Ist April 
1880, from the leave granted to him in this Department 
Notification No. 1, dated the 2nd January 1880, and 
received charge of the Central Circle from Captain Wood 
on the same date. 

No. 491.-1^ 24dh April 1880.— With reference to 
Government of India, Home, Bevenue, and Agricultural 
Department, Notification No. 123F., dated the 20th 
February 1880, Major H. O. T. Jarrett, V.O,, reported his 
departure tor the Central Provinces on the 7th April 
1880. 

No. 519.— 2%« %(h May 1880.— Ifr. J. E. O'Cdllaghan, 
Deputy Conservator, made over, and Dr, H, 8. F. Warih^ 
Officiating Assistant Conservator, received charge of the 
Saharanpur Forest Division on the afternoon of the 22nd 
April 1880. 

No. 530— 1%0 12/& May 1880— Jfr. A. JB. Grant, 
Deputy Conservator, made over charge of the Ganges 
Division to Mr, 0. Creig^ Assistant Conservator, on the 
forenoon of the 20th April, and sailed from Bombay on 
the afternoon of the Ist May 1880. 

No. 662.— 2%tf 21*^ May 1880.— ifr. 8. E, WUmot, 
Assistant Conservator, 2nd Grade, to Assistant Gon- 
servator, 1st Grade, with effect from the 13th April 
1880. 

No. bS2.—The 2m May 1880— Ifr. B. J. P. Finder, 
Sub- Assistant Conservator of Forests, Bahraich Division, 
four months' leave without pay from the 1st June 1880, 
or subsequent date. 

No. 641 — The 2Ut Zune 1880.— ifr. 8. E. Wilmot, 
Assistant Conservator, 2Dd Grade, passed the higher 
standard language examination prescribed for Forest 
officers in the North- Western Provinces and Oudh, on 
the 18th April 1880, in accordance with the rules laid 
down in this department Notification No. 163, dated the 
6th February 1880. ' 

No. 668.— 2%0 28^;^ June, 1880.— ifr. J. O. Murray, Sub- 
Assistant Conservator, from the Jaunsar to the charge 
of the Tons Forest Division. 
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4. — ^Punjab Qazetur^ 

No. ld5F.— The 1«/ April 1880.— -31/r. P. 0. Lemarehand 
and ifr. JR DM. Vincent ^ Assistant Conservators of 
Porests, 2nd Grade, are promoted to the 1st Orade, with 
effect from the Ist April 1880. 

No. l^il^.-^The 8th April 1880.— l/r. O. K Fendall, 
Assistant Conservator of Forests, Sutlej Division, is 
appointed to the charge of the Fuel Reserve, Northern 
Division, with effect from the aflbernoon of the 3rd April 
1880, vice Mr, B. Forrest^ proceeding on leave. 

No. 173F.— 2%d \Qth April 1880.— ifr. E. Sparling. 
Deputy Conservator of Forests, is, on return from the privi- 
lege leave of absence granted to him in Punjab Oovem* 
ment Qazette Notification No. 87 F., dated 26th February 
1880, posted to the Fuel Reserve, Northern Division, of 
which he assumed charge on the afternoon of the 8th 
April 1880, relieving Mr. O, E. Fendall. 

No. 174F.— il/r. O. F Fendall^ Assistant Conservator 
of Forests, is, on being relieved of the charge of the 
Fuel Reserve, Northern Division, retransferred to the 
Sutlej Division. 

No. 176F.— J/r. A. Fengelly, Deputy Conservator of 
Forests, is attached to the R&vi Division, with effect 
from the 16th April 1380, for demarcation of the Chamba 
Rjeserves. 

No. 184P.— TA^ 22nd April 1880.— Ifr. F. I>:A. Vincent, 
Assistant Conservator of Forests, Plantation Division, 
ha6 obtained examination leave of absence for three 
months, with effect from the afternoon of the 17th April 
1880. 

No. 185F. — Mr, F. A. Down, Assistant Conservator of 
Forests, attached to the Plantation Division, is appointed 
to the charge of that Division during the absence of 
Mr. Vincent, or until further orders. 

No. 242F.— TAtf leth June 1880.— In continuation of 
Fun jab Oovemment Qazette Notification No. 34 F., dated 
19th January 1880, the undermentioned ofiicer has 
been granted a further extension of leave by Her 
Majesty's Secretary of State for India, as advised in list 
dated 14th May 1880:— 



Namj. 


Serrlce. 




Period and nmtora 
of •ztennon. 


W. Bighj 


Uncovenaated. 


Deputy Consenrator 
of Forests, Srd 
Grade. 


Three roontbe* 
sick certificate. 



No. 248F.— TAc 2Ut June 1880.— J/r. F, O. Lemarehand, 
Assistant Conservator of Forests, Bavi Division, in 
appointed to the charge of that Division, with effect 
from the afternoon of the 3 Ist May 1880, until further 
orders, vice Mr, B, Browne^ retired. 
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Wo. 255r.— 2%<? 26th June 1880.— Ifr. €. F. EllioU, OS- 
ciating Deputj Conservator of Foresta, JEtawalpindi 
DiviBioD, has obtained privilege leave of absence for two 
months and twentj-nine days, with effect from the 
afternoon of the 4th June 1880. 

J^o. 266P. — Mr. J, 8. Mackay^ Assistant Conserrator of 
Forests, Beas Division, is appointed to the charge of the 
Bdwalpindi Division, daring the absence on leave of 
Mr. EllioU. 

6.— Cektbai PBOTiircBs Gazettk.— 

1^0. 1368.— ^d 9/A ApHl 1880.— Jfr, IS. IS. Fernandez^ 
Assistant Conservator of Forests, passed on the 29tii 
ultimo in Hindustani by the Higher Standard. 

Wo. 1600.— 2%<j 22ftJ April iSbO.— Major H. C. T. Jarrett, 
F.C, Deputy Conservator of Forests, posted to the 
Chanda Division, reported his arrival at Ghonda on the 
afternoon of the 12th instant, and received charge of the 
Chanda Division from Mr. H. Moore, Assistant Con* 
servator of Forests, on the 16th idem, afternoon. 

Ko. 1601. — Mr. H. Moore, Assistant Conservator of Forests, 
Chanda Division, on being relieved bj Major H. O. 
T. Jarrett, FC, Deputj Conservator of Forests, is posted 
t0 the Nagpur Division. 

Jir. Moore received charge of the Nagpur Division of 
forests from Mr. E. D- M. Hooper, Assistant Conservator 
of Forests, on the 17th instant, afternoon. 

No. 1625.— Ti^d Both April 1880.r-ilfr. W. P. Q^homat, 
Assistant Conservator of Forests, availed himself on the 
forenoon of the 10th ultimo, of the subsidiary leave 
granted to him by the Government of India, Home, 
Kevenue, and Agricultural Department Notification. 

No. 109 F., dated 17th February last making over charge of 
the Hoshangabad Forest Division to Muhammad Ghose, 
Forest Ranger. 

No. 1792.— TAtf 13th May 1880.— Jfe*#r#. K E. Fernandez, 
F D. M. Hooper and E. Dolibe, Assistant Conservators 
of Forests, 2nd Grade, in these Provinces, are promoted 
to the Ist Grade, with effect frcm the 1st ultimo. 

No. 1823.— TAd Uth May 1880.— Under Section 41 of 
Act VII. of 1878 (The Indian Forest Act) the 
Chief Commissioner is pleased to make the following 
rules :— 

All words used in these rules and defined in 

Interpretation clause. Act YIL of 1878 (The Indian Forest Act) shall 

be deemed to have the meaning respectively 

attributed to them bj the said Act. 

1. The Conseirvator of Forests may establish dep6t8 for the examination 

^ , ,. , * J «^ ^^ timber and other forest prodnoe in transit and 

EBUWiebBMB^^^^^ for the collection of dues on such timber or pro- 

tSiber ^o.^""***^ ^^^* provided that the name and situation of 

' each dep6t and the route on which it is situatedy 

is notified in every town and village in the neighboarhood of such dep6L 
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2. No timber or other forest prodaca shall be moved on any rente on 

. . . ;wbicb a depdt has been establiBbed, nnlesa 
«niS?ti'*M"whicf dJSStl *^®^»'"^ *"<^ accompanied by a pans issned by 
hK9e been eatabKshed. ^® Forest Officer or by the owner of the forest 

as the case may be. Sach pass shall specify the 
kind and quantity of timber or other forest produce, the marks it bears 
(if any), the place it came from, and shall be legibly signed or stamped 
by the forest officer, or by the owner of the forest or his agent. 

3. The moving of any timber or other forest produce through or oat 
^ ...... . ^ of any reserved or any Government forests, 

»o^«!i»S^.*,,rc:^ except by roat« on whicli d.p6U h.r, bjen 
by defined routes. established under Rule I is prohibited. Provided 

that the Conservator of Forests may exempt the 
inhabitants of any locality, or any class of timber or other forest produce 
from the operation of this rule. 

No. 1824.— The Chief CommisBioner is pleased, ander 
Section 75 of Act VII. of 1878 (The Indian Forest Act) 
to prescribe and limit the duties of certain Forest Officers, 
and to provide for the payment of rewards to certain 
officers and informers by the following rules : — 

The Conservator of Forests, all Deputy Commissioners, Assistant Com- 
missioners, Deputy Conservators, Assistant 
Powers of Forest Conservators, Sub-Assistant Conservators, 
Offieers. (whether probationers or otherwise) Tahsildars, 

Forest Rangers, Foresters, and Forest Guards, 
whether in permanent or temporary einployment, are appointed to do all 
acts and exercise all powers that are provided by the Aet io be done or 
exercised by *'any Forest Officer." 

With the exceptions provided by rules 3 and 4, the powers mentioned 
in the 3rd column of the following schedule will be exercised by the 
efficers mentioned in the 1st column of the same sohednle opposite which 
they appear. 





Seotionof 






the Act on- 

der which 

powers are 

given. 


Brief desetiption of natnn of powers 




1 90 


reserred forests. 


^ ^ 


25 


linir, Ac., of Are ia not prohibited. 
To notify depdts for drift timber. Ac. 


X.-*-AIl Depnty OoDMrriton, Amis. 


tf 




y 46 




AMistnt ConMrraton, when 




ber.ao. 


ia charge of Forett IMvioon. 


47 






60 


To reoeive payments on aoooont of drift 
timber, Ac. 




J « 


To seU forest prodoce for GoTemment 
dues* 




^ 




AtaisUiit CommiMionen, De. 






Oonaerraton. Sub-Auittaat 


eo 




Conwiratort, and Tahnldart 






and «U Forest Kongeri. 


J 




taut CoiMerT»tort, Forest 


^ 2S 


To permit sots otherwise prohibited in 
reserved forests. 


Baasers and Foresters, spe- 


- 88 




ciaUT anthorised in that behalf 
Ijj the Conserratbr of Forests. 


ferred to in Section 81 of Act VU. of 


1878. 
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The CoBserratoT of Forests is empowered 
Powers of Consenrator. to exercise all or any of the powers conferred ia 

the foregoing eehedale. 
In reeppct of second class reserved forests, Deputy Commissioners will 
^ , ^ exercise all or any of the powers conferred on 

Powers of Depu^ Com. the Conservator of Forests. 
miMiooers* 

The Conservator of Forests is empowered, under Section 24 of the Act, 
with the previoos sanction of the Commissioner of the Division, to stop 
ways and watercourses in reserved forests, subject to the provisions of 
that section. 

All Kevenue Officers below the rank of Tahsildar, and all Police Officers 

up to and including Inspectors, and all Forest 

Certom Bevwue. Pohoe officers including clerks and messengers below 

l^Je'^T^^'^'* "^'^ the rank of SubfAssistent Conservator, as well 

as persons not in the public servioe, are eligible 

for rewards under the following rules : — 

On eoiiviction of an offender, the Magistrate by whom the case has been 
decided is authorised to grant a reward not exced- 

Bewards to informera in ing the estimated value of the timber or other 
caaei in whioh there has forest produce, or other articles confiscated, plus 
been a prosecution. the amount of any fine imposed (and not exceed- 

ing Rs« lOO) in such proportions as he may 
ihink fit, to any person or persons who may have contributed to the seizure 
of the property confiscated or the conviction of the offender. 

If in any case the Magistrate considers that more than Rs. 100 should be 
distributea as rewards, he shall submit his recommendation for a largq 
reward through the Conservator of Forests for the orders of the Local 
Goyerdment, giving his reason for the same. 

In cases where* under Section 67 of the Indian Forest Act, a Forest 

Officer has accepted a sum of money as compensa- 

Bewards to infbrmnv tion for any aamage which may have been com- 

when the offence has been mitted, the Conservator of Forests may authorize 

eonpounded. the payment of a portion of the amount realized 

as a reward to any person or persons who may 

have contributed to the discovery of the offender. 

No. 1825. — The Chief Commissioner is pleased to invest all 
Deputy Commissioners and Assistant Commissioners, thq 
Conservator of Forests, all Deputy Conservators, Assis^ 
tant Conservators, Sub- Assistant Conservators, and 
Tabsildars, with the powers described in Section 67 of Act 
TIL of 1878 (The Indian Forest Act.) 

No. 2286.— The 22mJ June 1880.— Ifr Zinff, Assistant 
Conservator of Forests, transferred to the Central 
Frovinces by Oovemment of India Notification No* 
224 F. of 22nd April last, is posted to the Betul 
division. 

No. 2382.— 2%tf 29ih June 1880.— Six months leave on 
medical certificate, under Section 4, Supplement F. of 
the Civil Leave Code, is granted to Mr. T. O, B. 
Atkinson, Sub-Assistant Conservator of Forests, with 
effect from 8th May last, or such date as he may have 
availed himself of the same. 
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e. — Bbitibh Burma Oaekttb.-^ 

No 26.— 2%d' 24<A IfarcA 1880.— The forest in the 
Tounghoo district, Tenasserim division, having been 
sanctioned bj the Chief Commissioner as a Government 
reserved forest under sections 13 and 14 of the Forest 
Bales of 1865, is hereby notified as the East Swa State 
Seserve, Area, — about 27 square miles. 

No. 33.— !r*tf 27th April 1880.— Pending the confirma- 
tion of the Government of India, Mr. B. Bibhentrop, 
Conservator of ForeBts, Pegu circle, British Burmah, 
is appointed, in addition to his own duties, to act as 
Conservator of Forests, TenaAserim circle, during the 
absence of Major W. J, Seaton on privilege leave. 

No. M.—The 27th April 1880.— Tinder the provisions of 
section 44 of the Civil Leave Code, Major W, J. Seaton, 
Conservator of Forests of the Tenasserim Circle in 
British Burmah, is granted six weeks' privilege leave 
of absence, with effect from the 17th instant, or from 
such subsequent date as he may avail himself of it. 

No. S5.—The 29th April 1880.— Under the provisions of 
sections 41 and 42 of the Civil Leave Code, Zieute- 
nant C, F. Bingham, Officiating Deputy Conservator 
of Forests, is granted three months' privilege leave 
of absence, with effect from the date on which he may 
avail himself of it. 

No. 36.— Tiitf 12th May 1880.— ilfr. B. Bihhentrop 
received charge of the office of Conservator of Forests, 
Tenasserim circle, from Major W> J. Seaton on the 28th 
April 1880, afternoon. 

No. S7.'-The 12ih May 1880.— lf<i;> W. J. Seaton, 
Conservator of Forests, Tenasserim circle, availed himself 
of the privilege leave granted to him in this Depart- 
ment Notification No. 34, dated the 23rd April 1880, 
on the 28th idem, afternoon. 

No. 4i2,—The 2nd June 1880 — Whereas it appears to 
the Chief Commissioner that land is required to be taken 
up at the public expense for a public purpose, viz., for 
the construction of a fire-trace round the Kyetpyoo 
-gan plantation, it is hereby notified that the follow- 
ing land in the district of Hanthawaddy will be appro- 
priated for that purpose : — 
. A strip of waste land 4,958 feet long by 600 feet broad, bounded 
mm follows : — 

y(»rih."^The Kyet-pyoo-gan Plantation. 

2£aii. — The Bangoon and Prome road. 

South if Wesi^^A cut line. 
This declaration is made under section 6, Act X. of 1870. 

No. 4iS.—The 2nd June 1880.— The forest situated in the 
HIaing township of the Hanthawaddy district having 
been sanctionea by the Chief Commissioner as a Go- 
vernment reserved forest under sections 13 and 14 
of the Forest Bules of 1865 is hereby notified as the 
HIaing Toma State Beserve, subject only to a public 
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piglit-of-way from Sa-kas-gyee into tllie Pouns^lin yallej 
and to any other right-of-way that may be declared by 
the Chief Commissioner. 

Estimated area, — 93 square miles. 

No. 4A.^The 4ith June 1880.— With the sanction of the 
G-ovemment of India, the Chief Commissioner directs 
thai the following Cutch Rftserves in the Prome Forest 
division (Thayetmyo Civil district) be struck off the list 
of Government State Beserves : — 

Thabyeela Cutch Reserve — area 12^ square miles. 

Bangone Cutch Reserve — area 3 square miles. 

No. 4>5.^1he 7th June ISSO.'-Lieutenant C. T. Bingham, 
Officiating Deputy Conservator of Forests, availed 
himself on the 22nd ultimo, before noon, of the three 
months' privilege leave of absence granted to him in 
this Department Notification No. 35, dated the 29th 
April 1880. 

No. 46.— 2%<? 7ih June 1880.— The forest situated 
in the Toungoo district, bounded as below, having 
been sanctioned by the Chief Commissioner as a Govern- 
ment reserved forest under sections 13 and 14 of the 
Forest Rules of 1865, is hereby notified as the Bane- 
doung State Renerve^ subject only to the privileges enu- 
merated in the appended statement : — 

Estimated area,-— 40 square miles. 

No.47.— 2%tf Uth June 1880.— Ifo/or W. J! Seaion, 
Conservator of Forests, Tenasserim Circle, reported 
his return on the 4th instant, before noon, from tne pri- 
vilege leave of absence granted to him in this Department 
Notification No. 34, dated the 23rd April 1880. The un- 
expired portion of his leave is accordingly cancelled. 

7^— Assam Gazbttb.— 

No. 90— 2%<f 20th April 1880.— Ifr. W. JBf. D'Arey, 
Assistant Conservator of forests, is declared to have 
passed in Assamese by the Higher Standard at the 
examination held on the 25th March 1880. 

No. 10.— .TAd nth ifay 1880.— In exercise of the powers 
conferred by Section 41 of Act yil. of 1878 (The Indian 
Forest Act, 1878), the Chief Commissioner of Assam is 
pleased to make, and, with the sanction of the Gover« 
nor-G-eneral in Council, to publish, the following rules, 
which shall come into force on and from the Ist day of 
June 1880:— 

Cachab Biteb Bulbs.-— 

I. All words ased in these rules and defined in Act YII. of 1878 (The 
Indian Forest Aot, 1878) shall be deemed to have 

InterpntatioBi claiae. the meanings respectively attribated to them by 
the said Act. 
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II. All timber an^ other forest produce wbioh is brought down by the 

Bardk ana Eatakhal rivers, or any of their 

Stoppap of timber for tribataries, in the district of Cachar, shall be 

o"dwr^ wveninS! ^^VV^ ^or examination, and for the payment 

^QQ,^ ' of the amounts doe to Government thereon, 

whether as duty, royalty, or on any other account 

nt the lollowins: placed, viz. :— 

Sonaimukh, on the Bar&k rirer ; 
Sealtek, on the Barik river ; and 
JufTerbnnd, on the £atakhal river ; 
or at Ruoh other places as the Chief Commissioner may from time to 
time, by Noti6cation in the Attain Gazette, prescribe. 

lU. All amounts so due to Government shall be paid into the Silcbar 

sndder tressorj, or into the H&il&k6ndi or 

Grant of passes for tim- Katigora tehail treasuries ; and the treasury 

1>er and other produce by receipts shall be handed to the Forest Office, in 

SLge^jSerevfn^Istl! •»»*'«« of the revenue station, who shall there- 

tion, and the payment of '^P®"' ^ requested to do so by the person m 

fees OS such pass. charge of auch timber or forest produce, grant 

a pass for the same, in snch form as the Chief 

Commissioner may from time to time prescribe, and for the issue of which 

fees will be levied as follows i~~ 

.(1) For every rafb of timber or bamboos or boat carrying Bs. Ab« 
timber or bamboos, and for every raft or boat 
carrying charcoal ... ... ••• 1 

(2) For every raft of canes or boat carrying canes ••• 8 

(3) For every raft of thatching-grass and reeds or ekra, 

or boat carrying the same ... «.. 4 

No person shall remove any timber or other forest produce from any 
place at which the same has been so stopped, until such pass has been grant- 
ed by the Forest Officer in charge of the revenue Btation. 

lY. Should the persons in charge of any timber or other forest pro- 
duce brought down the Barftit and Katakbal 
Grant of pass on pay- rivers or any of their tributaries in the district 
nent Of dnea for landing ^,f Q^^har desire to land such timber or other 
KrSa^chtrrpuS ^o«'«*.,P'?^^^ before reaching any of the placea 
referred to iu Bole II. prescribed under these rules as places for the 

stoppage thereof, they shall obtain the permis- 
aion in writing of the Forest Officer in charge of the nearest revenue 
station. If such officer deems fit to grant auch permission, he shall 
examine and measure the timber and other forest produce, and sball^ 
on being handed the treasury receipts, acknowledging payment of the 
amount due to Government thereon, grant a pass aa prescribed in Rule III. 
Y. £xcept with the permission in writing of the Forest Officer, no 
timber or other forest produce in transit on the 
No timber or other pro- Barak and Eatakhal rivers or any of their 
ducejto be removed, and tributaries in the district of Cachar may be 
^^^ ^^ouV w! ^*"d«^ o** removed inland, nor any such timber 
ment of does and the re- be cut up or converted before the amount due 
ceipt of a pass. to Government thereon has been paid, and a 

pass has been granted by the Forest Officer for 
for the same. 
YI. All timber and other forest produce which is brought down any 
river in the district of Cachar may be stopped 
Stoppage and examina- and examined by any Forest Officer or Police 
m^lf^'^TYoi^'oS- ^^^^^' """^ *^® persons in charge of such tim- 
eer,aDdthe production of ber or forest produce shall be bound to produce 
paases. <uiy passes which may have been granted to 

them under these rules, when called upon to do 
80 by such Forest Officer or Police Officer. 
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VII. Any peison ia.(r\nginfi^ anj provision of these rales shall be 

punished with imprieonment of either deecrip- 

Penaltj. tion, which may extend to six months, or with 

fine, which may extend to five handred rapees 

or with both. 

No, IL—jra^ llih May 1880.— In exercise of the power 
conferred by Section 39 of Act VII. of 1878 (The Indian 
Forest Act, 1878), the Chief Commissioner of Assam ia 
pleased, with the previous sanction of the Govemor- 
Qeneral in Council, to direct that, on and from the 1st 
day of June 1880, duty shall be levied on all timber whicl^ 
is brought down from any place beyond the frontier of 
British India by the Barak aud Katakbal rivers, or any 
of their tributaries, in district of Cacbar, at the following 
rates:— 

(1) For every cubic foot of timber in tbe roagh, of the following 
kinds: — 

Rs. As. P. 
Jarul, Nageftwar, Cham, Karta, (all varieties) 

Jhulna, Gandrai, Sutrang, and Knddam ... 4 
('3) For every cable foot of timber in the rough of 

all other kinds ••• «•• ••• 2 

(3) For every cubic foot of converted timber, the 

' above rates, with an addition of twenty-five 
per cent. 

(4) For every thousand bamboos ... ••• 2 8 

No. IZ.-^Ths \Zth Matf 1880.— The Chief Commissioner 
has been pleased to amalgamate' the Forest Divisions of 
8ibsagar aud Golaghdt, with effect from the Ist April 
1880. 

The amalgamated dirision will be called the Sibsagar 
division, and tbe head-quarters of the division will be at 
Sibsagar. 

3S[o. U5.—The ISth Sfay 1880.— Ifr. FT. H. D'Arey, Assis- 
tant Conservator of Forests, 2nd Grade, having complied 
with the conditions prescribed in the Circular Hesolution 
No. 32 F., dated the Uth August, 1879, of the Govern- 
ment of India, in the Home, Revenue, and Agricultural 
Department, is promoted to the 1st Grade of Assistant 
Conservators, with effect from the 1st April 1880. 

No. 16.— 2A<? 10th June 1880.— The Chief Commissioner is 
pleased to prescribe the following rates of royalty to be 
paid in the district of Cachar on all forest produce the 
property of Government, or which was produced on 
Government land, or on lands belonging to or in the 
occupation of private persons on which Government has 
the right to levy a royalty : — 

(I.) For every cubic foot of timber in the rough of the following 

kinds :— Jarul, Nageeaar, Cham, Karta (all varieties), Jhunla, 

Gundrai, Sntrang, and Euddum,— four annaa. 
(2) For every cubic foot of timber in the rough of all other 

Jiinds, — two annas. 
(3.) For evei^ cubic foot of converted timber, the above rates 

with an addition of 25 per cent. 
(4.) For every thousand bamboos,— two rupees eight annas. 
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(5.) Por every .haudred bandlea of eanea (Jali and Sandi), at 76 

pieces each,— one rupee eight anuas. 
(6.) For every hundred bundles of cane (Qttllah)| at 76 pieces 

each, — two rupees. 
(7.) For every hundred cubifl feet (rough outside measurement) of 

thatching-fi^raBS and reeds or ekra, — S>ur annas. 
(8.) For every maund of charcoal, — two annas. 

8.«-My80BS Oazbitb:.— 

No. 6.— T^d lOth May 1880.— Ifn F. A T^kinAon, Assist- 
aDt Conservator of Foreata, Coorg, is granted examination 
leave for three n^ontha, under Section 22 of the Forest 
Department Code, with effect from the Ist June 1880. 

lir. M. MuUanna, Probationer, will remain in charge of the 
Office of Aasistant Conservator of Forests in Ooorg, 
during the absence of Mr. Diekinson^ or until further 
orders. 

No. T.'-'Thenih June 1880.— In pursuance of Chief Com- 
missioner's Notification No. 5, dated 10th May 1880, Mr. 
F, B. Diekinion^ Assistant Conservator, delivered over, 
and Mr. Muttanna^ Sub-Assistant Conservator, received 
charge of the office of the Assistant Conservator of 
Forests, Coorg, on the afternoon of 2fld June 1880^ 

9.— Bombay Gazette- 
No. 1675.— J^n7 2ndi 1880.— In supersession of that part 
of Government Notification No. 8328^ dated 24th June 
1870, which relates to the appointment of Mr. John 
McZeod OantpieU as Forest Settlement Officer in the 
EoUba District, Government are pleased^ in exercise 
of the power conierr^ by Section 4 of the Indian Forest 
Act, 1878, to appoint Mr. E. Oowrtenay to be Forest 
Settlement Officer in that district for the purposes set 
forth in Sectiqn 4, Clause (c), and Section 84 of the said 
Act. 
April 20^, 1880.— JKifiMT^ S* Maknwairing^ Assistant Con- 
servator of Forests, and Oovind Bamehanara Mdkajan^ Sub- 
Assistant Conservator of Forests, respectively delivered 
over and received charge of the S&tdra District Forest 
Office on the 14th April 1880, after office hours. 
No. 2089.— 21«^ April 1880.— ilfr. LaJcBhrnan DdH Joshi, 
Sub-Assistant Conservator of Fore^tSi Ihtoay has been 
allowed privilege leave of i^bsenoe for one s^onth| from the 
6th instant. 
Apra 26^, lS60.—Me$ir8. W, J. C. Dtmlar, Assistant 
Conservator of Forests, and William AVen, Second Assis- 
tant Collector, Panch Mah&ls, respectively deliyered over 
and received charge of the Panch Mahdls District Forest, 
Office, on the 22nd April 1880, after office hours. 
AprU 26th, 188a— 4r<tf<r^^ L. DajiJothi, and O. K. Shihan^^ 
Sub-Assistant Conservators of Forests, respectively delif 
vered over and received charge of the Southern l^lukas of 
the Thina Collectorate oa the 15th April 1880, after office 
hours. 
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Mesirt. Waman Bamehandra Oaunde, dttb-Agsistant Conser- 
vator o£ Forests, tod A, Z). WUkintt Assistant Conser- 
vator of Forests, respectively delivered over and received 
charge of the Ratndgiri District Forest Office on the 
15th April 1880, before office boars. 

May 20th. — Mr, Qeorge Bewett^ Assistant Conservator of 
Forests, left charge of his office as Assistant to the 
District Forest Officer, Ehdndesh, on the Uth May 1880, 
after office hours. 

Messrs Wi. AlUn^ Second Assistant Collector, F&nch 
Mah&ls, and Qeorge Hewett, Assistant Conservator of 
Forests, respectively delivered over and received charge 
of the Fanch Mahdls District Forest Office on the 14ith 
May 1880, before office hours. 

No. 2662.— 22ft<{ May 1880.— Jfr. T. B. Fry, Assistant 
Conservator of Forests, Second Grade, baa been promoted 
to the First Grade from 1st April 1880. 

No. 2708.— 25<A May 1880.— ilfr. H. Barrett, Deputy Con- 
servator of Forests, First Grade, has been permitted by 
Her Majesty's Secretary of State for India to return to 
duty within the period of his leave. 

16/^ June IS^O.^Messrs. W. A. Talbot, Assistant Conser- 
vator of Forests, and H, Barrett, Deputy Conservator of 
Imprests, delivered over and received charge respectively 
of the Dhdrwar Forest Office on the 15th instant, after 
office hours. 

No. 2878.-4^* June 1880.— His Excellency the Bight 
Honourable the Governor in Council is pleased to pre- 
scribe the following Bules for the Examination of Forest 
Officers in this Presidency in supersession of the Bulea 
published at page 94 of the Bombay OovernmetU Gazette 
of the 6th February 1874:— 

1. Everv offioer joining the Forest Department in the Bombay Presi- 
dency shall pass an examination in one of the vernacnlar langnagee of 
the Presidency — Marithi, Gcgar&thi, Efinarese or Sindhi — and in surveying 
according to the Lower Standard, provided that officers who hold the 
certificate of having completed the professional edncation prescribed by 
the Secretary of State shall not be required to pass again in Surveying. 

2. The test in the vernacular language shall be that prescribed for 
junior Civilians before their investiture with third class Magisterial 
powers. 

3. This examination will be held before the Central Committee for 
Yemaoular Examinations or such other Committee as Governmejit may 
appoint speciallv for the purpose. 

4. Every officer shall present himself for examination in the vernacular 
language of the district in which he is employed at the first meeting 
of the Central Committee held after he has been nine months in tho 
service, and he shall be liable to lose his appointment if he fails to pass 
at the first examination held after he has been eighteen months in the 
Forest Department. 

6. The test in surveying according to the Lower Standard will be 
as follows : — 

A circuit round an area of not less than two square miles of fiat country 
to be traversed with a prismatic compass and chain ; the bearings, distances 
and offsets to be recorded in a field-book, and to be plotted on a scale of 
not less than 8 inohe8=l mile. 
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• Th« roftds, paths, sireami, honses and oiber topoc^phioal featares to 
be filled in by plane table and obain. If the officer oondnoting the exa- 
mination certifies that no plane table is available, the interior detail should 
be filled in by prit matio compass and chain. A line not less than one mile 
in length to be levelled throughout from both ends, and the sections to be 
afterwards plotted on a scale of 8 inches=l mile for horizontal distanoes, 
and not less than 20 feet=l inch for vertical distances. 

6. To qualify for promotion to the post of Assistant Conservator of 
Forosts, Second Grade, sn examination in the folloiring subjects must be 
passed by an Assistant Conservator of the Third Grade :— 

^r«^.— The vernacular language of the district in which he has been 
employed according to the Lower Standard examination test 
for junior Civilians, if this test has not already been passed. 
iSisconi.— Surveying according to the Lower Standard, if he has not 

already qualified in this subject. 
7A»r<2.— The Indian Forest Act No. YIL of 1878. 
jPbtfr^A.— Departmental rules, accounts, standing orders relating to 

forests and official business. 
J^A.— The land revenue svstem of the diBtrict in which he may 
have been employed. 
In addition to the ab')ve a certificate must be obtained from the Conser- 
vator of Forests of the Division, in the form prescribed, that the Assistant 
Conservator is competent to hold charge of a Forest District. 

7. To qualify for promotion to the First Grade of Assistant Conserva- 
tors, an Assistant Conservator of the Second Grade must pass an examina- 
tion in the vernacular langniAge according to the Higher Standard examina- 
tion test prescribed for junior Civilians ; must be certified by the Con- 
servator of Forests to be fully competent *to hold charge of a Forest 
District ; and must be considered to have merited promotion. 

8. An officer transferred from one district to another district, in the 
vernacular language of which he has not passed, will be required to pass 
an examination in the vernacular language of his new district, according 
to the Lower Standard examination test within one ^ear of transfer. 

Forert Deptttnumt Cod«, ^' Certificates of qualification by the Higher 

AddmdA sod Oorrigcndak Standard of surveying may be granted to Forest 

^^^'- Officers proficient in the following branches of 
surveying, viz :— 

In the FUld. 

1. Survey with chain onl^. 

2. Survey with prismatic compass and chain, and plot by angles 

and distances. 

3. Traverse with chain and circular protraction. 

4. Traverse with theodolite, chain and clinometer. 

5. Connection of traverses with trigonometrical stations. 

6. Triangulation. 

7. Survey with plane table and chain. 

8. , Survey of huly ground with plane table (to include the fixing of 
ridges and streams and the production of an intelligible map). 

In Office. 

1. Beducing and enlarging a map by squares and triangles. 

2. Use of the pentagraph. 

3. Use of the planimeter. 

4. Methods of calculating areas roughly. 
6. Computation of traverses. 

6. Beduction of distances from clinometer readings. 

7. Drawing up a chart from numerical data. 



Digitized by 



Google 



92 SXTEACT8 FROM OmCIAL QA2BTTX8. 

29rd June ISSO.-^MeMn. W. B. WooMraw, Assistant Con- 
senrator of Forests, and W. 8, HApton, Deputy Conser- 
vator of Forests, respectively delivered over and received 
Forest charge of the Supa Ttiuka of the E&nara 
Oollectorate on the 2l8t instant 

24>th June 1880.— JfM«r«. W. 8. Hexton, Deputy Conser- 
vator of Forests, and W, B. Woodrow. Assistant Con- 
servator of Forests, respectively delivered over and 
received Forest charge of the Hon^var Ttfuka of the 
E^nara Collectorate on the 19th instant. 

Hessrt, W, 8, Hexion, Deputy Conservator of Forests, 
and W. A. Talbot, Assistant Conservator of Forests, 
respectively delivered over and received Forest charge 
of the Kumta Taluka of the KAnara Collectorate on the 
19th instant 

29th June 1880.— 2/Mtr«. O. B. Eewett and W, J. C. 
Bunlar, Assistant Conservators of Forests, respectively 
delivered over and received charge of the Northern Circle 
District Forest Office on the 24tth instant, before office 
hours. 
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Most of our readers will have heard ere this that Alfred 
Pengelly has been killed hj a black bear throwing him down 
a precipice in Ghamba. By hia death Government has lost 
an excellent servant^ and all those who had the privilege of 
being personally acquainted with him, deplore the untimely 
death of one whose character was without a blemish. 

Alfred Fengelly, bom in 1843, was the son of William 
Pengelly, Esq., F. R. S., F. G. S., etc., who resides at Torquay, 
and who is well known as a scientific geologist In the year 
1852, when 9 years old, he left his home for school, spending 
five years at Sidcoe in Somersetshire, two years at Bootham in 
the city of York, and two years at the Flounder's Institute, 
Ashworth, Yorkshire. From 1861 to 1863 he spent as junior 
teacher at Bootham, York. 

In 1861 he matriculated at . the London University, but 
instead of proceeding to his degree at that University, he 
entered, in October 1863, at Christ's College, Cambridge, where 
he gained a mathematical scholarship, and was a senior optime 
in we Mathematical Tripos in 1866. He became Master of 
Arts in 1869 if we are not mistaken. 

In spring 1867 Her Majesty's Secretary of State for India 
decided on offering a certain number of appointments in the 
Indian Forest Department to young Englishmen, the appoint*- 
ments to be filled by means of a competitive examination, 
and the successful candidates to be sent either to Germany or 
France for the purpose of studying forestry, preparatory to 
their joining their appointments in India. Alfred Pengelly 
headed the list of the first year, and he arrived after 
having spent two and a half years at the French Forest 
School at Nancy, and in the forest of Haguenau, arriving in 
India towards the end of 1869. He was posted to Sind, where 
he, in conjunction with Mr. F. B. Dasai, assisted Dr. W. Schlich, 
then on special duty in Sind, in the examination of the forests 
of that province, and in the collection of data for a working 
plan. 

13 
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Owing to repeated attacks of low Sind fever^he was, in 1871 , 
transferred to the North- Wegtem Provincesj and stationed at 
Chakrata. 

For some time he was in charge of the forests near the mili- 
tary statiod of Banikhety where he organized the supply of 
wood to the Cantonment, and demarcated a portion of the re- 
serves destiiied to supply the station with forest produce. 

In 1875 he was engaged in making an examination of the 
Eumaun Iron Works Forests at the foot of the hills below 
Naini Tal, in the Eotah Division. 

In October 1876, his. services were placed at the disposal of 
the Government of the Punjab ; he did however not join in the 
Punjab until in February 1877, when he was appointed to the 
charge of the Ravi Forest Divisiop, and instructed to push on 
the demarcation of the Gfaamba reserves. 

In February 1878 he proceeded on one year's furlough. On 
his return in February 1879, he was posted to the charge of 
the Fuel Reserve Northern Division, but already in May of the 
same year he prooeeded on six month's leave on urgent private 
affairs, from which he returned in December 1879. He was 
then attached to the direction and employed in the examination 
,of the Lahore rakhs. 

On the 1st January 1880, he took temporarily charge of the 
Conservator of Forests' Office, until the arrival of the new Con- 
servator on the 26th January 1880, when he returned to the 
examination of the Lahore rakhs. 

Early in April 1880 he proceeded to Chamba, specially 
chargea with the demarcation of reserves in that State. In this 
work he made capital progress. 

It was early in the morning of the 29th July 1880, when his 
servsnts woke him and told him that a black bear was close by 
eating the villagers' fruit. He dressed quickly, went out, 
fired at the bear and missed it. The latter went off, and Alfred 
Pengelly followed it up with a favourite and most excellent 
littie fox terrier, " Vixen.'' He traced the bear to a cave, 
situated above a precipice, and approachable only by a narrow 
path. Vixen could not be stopped, and went in at the bear. 
Alfred Pengelly, hearing his dog being punished by the beast, 
went to his assistance along the narrow path. Suddenly the 
bear rushed out, and before he could fire, Alfred Pengelly was 
seen falling over the precipice. Whether the bear actually 
pushed him down, or whether Pengelly, in trying to avoid the 
bear, stepped over the edge of the precipice, has not been as- 
certained. He fell clear down for upwards of 300 feet, and 
death was instantaneous. 

Having stood at the head of the first year's trained English 
Forest Officers, Alfred Pengelly may be called the leader of 
that section of the forest service, which position he filled most 
worthily, not only on account of his attainments in general and 
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forest knowledge^ but also, and perhaps more so, because of his 
thoroughly upright and simple-minded character. He was 
a true friend ; and although his life cannot boast of any speci- 
ally brilliant episodes, yet he was a man one does not meet 
with every day. 

Alfred rengelly married about two years ago. He lost his 
only child nearly a month before his death, and he leaves a 
young widow mourning his loss. 

Sw. 

Ipropsd frt ^oiidm in th^ prtiii altmjg thje uxAJx- 
wtsUm AttMiii 4 th« ^waltli IJanjg* f^r the 
prposj 4 dtmtntshinjg the fisoii whiftt nm reach ih 
(Banjges (^anal 

NuMEBOUS as the opportunities are for demonstrating in 
India the fact that the damage done by floods may be dimi- 
nished by -creating or improving forests on hitherto more or 
less barren hill tracts, it is rare that actual measures can be 
taken. The damage done by the floods, or. the advantages to 
be derived from their cessation, must be very obvious and 
striking to cause the necessary outlay to be granted.- The 
following are instances where special circumstances have 
caused, or are expected to cause, immediate measures. 

Mr. Baden-Powell brought to notice the very serious damage 
done by torrents locally called '^Ch6s'' in the Hoshiarpur 
district. These Ch6s spread so^ much sand irom the barren hills 
over the adjoining plains that every year the cultivated lands 
are more seriously encroached upon. 

In Ajmere and Merwarathe water is very scarce, and every- 
thing depends upon the proper utilization of the rainfall. For 
this purpose the hill sides were brought under protection, and 
the new formed forest growth is expected to prevent silting up 
of valuable tanks, to diminish the excessive evaporation of 
water from the ground, to produce a more permanent sub- 
terraneous flow of water to tanks and wells, and to attract 
more rain. 

In the Pabbi hills, near Jhelam, a system of protection was 
commenced by Mr. Ileuther, with the same object of economi- 
zing the rainfall, and regulating its. discharge from the surface. 

In the case of the south-western declivity of the Sewalik 
Range, the floods, which rush down in numerous mountain 
torrents (called Raus) during the rainy season, cross the lines 
of the two great canals, the Ghmges and the Eastern Jumna. 
The great importance of these canals, and the enormous cost of 
the engineering works required for their protection, supply the 
special motive for improving the forests of the drainage area 
of the torrents. 
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It cannot be said that the soath-westem decliyity of the 
Sewaliks is devoid of forest. There are forests^ but they are 
less than half stocked with trees^ and there is a very scanty 
undergrowth and little soil, by reason of the fires which 
pass throuorh them every dry season, and cause continual 
damage. By merely keeping out the fires, the growth of the 
forest and the accumulation of a protecting layer of vegetable 
mould would be much favored, so that in the course of some 
years a great improvement would take place. The discharge 
of the rain water from the surface would be spread over a 
greater length of time, and the sudden floods of only a few 
hours duration, which are now so dangerous, would be reduced. 
Further, the amount of detritus and sand now carried down 
upon the lines of the great canals would very much diminish. 

The provision made at the Ganges canal for passing off the 
floods from the Sewaliks is of four different kinds : — 

(a>. The minor drainage channels are simply permitted to 
enter the canal. 

((). Two rivers, the Banipur and the Patri, are conveyed 
over the canal by super-passages. 

(c). The Batman river passes through the canal by means 
of dams and sluices on a level with the canal. 

(d). The Solani passes underneath the Ganges canal, which 
is carried on the great Solani aqueduct. 

The total cost of these works was nearly half a crore of 
rupees. Compared with the mere interest on such a sum, 
irrespective of the cost of maintaining the works, the cost of 
protecting the whole forest area from fire is quite trifling. 

The matter having been laid before the Government of the 
North-T Western Provinces, it remains to be seen whether the 
Canal Department will consider it their interest to contribute 
towards the expenses of protecting the forests from fire. One 
portion of the area deserves first attention, that of the Batman 
river basin. It includes ten miles length of the Sewalik range. 
The arrangements for crossing the Ganges canal at the Batman 
are of a less permanent character. They involve the keeping 
up of a permanent establishment for the working of the 
sluices, by which the floods and the canal water are alternately 
passed off. They cause repeated stoppages of the canal, and 
the floods must carry large quantities of detritus, not only 
through the canal, but also into the canal. Arrangements will, 
therefore, be made for protecting the mountainous portion of 
the Batman catchment area. The cost of protection will only 
be about Bs. 2,000 a year, whilst the engineering works at the 
Batman represent a capital of five lakhs of rupees, with 
Bs. 20,000 mere interest every year. 

The questions now^ are : Firstly ^ to what extent the floods will 
be finally reduced ? Secondly j to what extent will the transport 
of debris and sand across the Ganges canal be reduced? 
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Thirdlt/y what peried of sucoessfiil fire protection will elapse 
before marked effects will be observed? And, FourtUt/j when 
will the mazimnm effect have been approached ? 

H. Warth. 
Dbhba Dvv, the 27ih July 1880. 



Surabittis 4 Jndtan ^ilnras S^lit)fm, aiut ilte ruUs 
fov marMnjg ihm. 

The following is an abstract of the replies received from 
the several railway authorities to an enquiry made by Govern- 
ment as to the durability and average age of railway sleepers 
of the different kinds of wood in use : — 

JEkut Ifidian Railway. — Cannot give any definite information 
as to the ages of the different kinds of woods used for 
sleepers on this railway, as the system of branding has 
been defective. 

Speaks of s&l as being the most durable of Indian woods^ 
and states that the average life of sleepers of sal on the 
railway has been 14 years. 

Eagtem Bengal iZai/wajr.— Teak| s&l, jarul, and iron-wood 
sleepers in use : average ages :— 

Teak ••• •.• ••• ••• 14 years. 

oaL ••• r*. .•• «•• XO ^ • 

Hard*wood, Jartil, &c. ••• ••• 8^ » 

Iron-wood ••• ••• ••• 12 ,, 

Consulting Engineer explains that these figures show the 
time the sleepers have already been on the line. 

Creosoted pine sleepers obtained from England are also in 
use, and some, which have been 18^ years in the road, are 
yet serviceable. 

Northern Bengal RaUufoy.'^S&l in use, but for so short a 
time that it wonld be difficult to pronounce any definite opi* 
nion as to its durability. 

63,000 s&l sleepers laid, time about four years, and renewals 
have been at the rate of 14 per cent. Government of Bengal 
is of opinion that this percentage is due to the use, in the 
first instance^ of sapwood ; it having been foand that where 
heart wood was used, no signs of splitting or decay have 
appeared, and that on the whole s41 sleepers make a very 
satisfactory road. 

lirhoai Railway. — Deodar and s&l sleepers in use. The 
former has been laid over 5 years, and most of the sleepers 
on the line show no signs of deterioration. There have been 
failures, but these^ it is stated^ are due to the necessity for 
frequent shifting, and the consequent use of additional spike 
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holes, when relaying, resnlting in splitting ; these sleepers were 
originally laid on the famine line. 

Sal has heen laid over two years, and so far has stood well. 

Creosoted pine also in usej but does not last as well as 
deodar or sal. 

Calcutta and South-Eastern Railway, — Manager finds sal 
and teak more durable, than oreosoted pine, the average life 
of which is given at three or four years. He says nothing, 
however, as to the age of s&l and teak. 

Punjab Northern and Indus Valley Railwaye.^^'No records 
kept up hitherto. 

Deodar in use on both railways, and creosoted pine also on 
the latter. 

Nalhati iZai^t^oy.— Red gum and creosoted pine in use ; 
former more durable. 

Sindy Punjab and Delhi Railway. — Deodar and creosoted 
pine in use. 

Deodar, average life ... ... 12*34 years 

Pine „ ... ... 16*35 „ 

No jungle woods in use on the Sajputana Railway, 
The Government of India have prescribed the following 
rules for the marking and registration of sleepers : — 

Rules prepared by the Consulting Engineer to the Government 
of India for State Railways, for the Marking and Registrar 
iration of Timber Sleepers. 

The present system'of branding sleepers will be discontinued, 
and a system of marks on zinc nails will be substituted 
for it. ■ 

2. The marking and registration will be confined to a few 
selected miles. 

3. The miles on which registration is to be adopted should 
be selected so as to afford different conditions of curve, gra- 
dient, ballast, &o., which may affect the life of a sleeper. 

4. Every kind of timber in extensive use for sleepers 
should be included in the selected miles. 

5. In case any railway is less than 50 miles in length, no 
detailed sleeper registration need be kept. 

6. On lines exceediDg 50 miles in length, the number of 
miles selected for registration shall be one for every 50 miles 
of railway, but sh2l not exceed a maximum of five miles on 
any one railwav. 

7. For marking sleepers zinc nails will be used of the size 
and shape shewn in the sketch. 

8. The zinc nail is to be driven into a countersunk hole, 
and on the head of the nail is to be punched the necessary 
marks for registration. After the marks have been punched, 
the countersunk hole is to be filled in with putty, which may 
remain until the sleeper is removed from the line. 



Digitized by 



Google 



FROSTS AND FORESTS. 



99 



9. The character of the wood in the sleeper will be indi- 
cated by a letter on the head of the nail, as below :-« 

A — Australian Timber, 

^— Babiil, 

C— Chil, 

D — Deodar^ 

j&— Creosoted pine from England^ 

r— Teak, 
and such other letters as may, from time to time, be agreed 
upon, to denote timber not included abore. 

10. Figures on tixe head of the nail will denote the year 
in which the sleeper is laid in the road. 

11. Thus the mark ^ denotes that the sleeper is of deodar, 
and has been laid in the road in the year 1880. 

12. The nail should be driven in on the top of the sleeper, 
about four inches from one end. 

13. There will be no separate store mark on any sleeper 
registered. 

14. The line denoting the half of the year will be 
discontinued. 

15. These rules will cancel Government of India Circular 
No. 292-315 S. R., dated 27th February 1873. 

16. A report on all sleepers, taken out of the selected 
miles, must be sent to Government at the end of every year. 

G. L. MOLESWORTH. 

3Ul January 1880. 



(^rtsts and ^omis. 

Bt E. E. Fernandez. 

The orders of the Government of India, on the Progress 
Report of Forest Administration in the Central Provinces 
for 1878-79, while commenting on some observations made 
in the Report concerning the effects of the severe frosts of 
the winter of 1878-79 on forest trees, say :-r- 

^^ The damage done io ywng trees by frost seems to be a 
real difficulty in certain localities in the Central Provinces^ and 
it would be of advantage if some of the young Forest Ofieers 
could study tJie subject^ and could compile all available obser- 
vations regarding it, so as * to determine the greater or less 
susceptibility of different species of tree in this respect. ^^ 

The widespread injurious effects of frost to be witnessed 
every year in our forests b^ the most casual observer, struck 
me from the very first as being one of the most important 
points to be inquired into before making any serious attempt 
to restock the large areas of sparse scrub, of which we have 
become the custodians. Muph as I desired it, yet I have 
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never had either the opportunity or the leisure to carry out 
that long and sustained series of careful and complete 
observations, without which all deductions must run the 
risk of being drawn from insufficient data. But for my own 
benefit, I have jotted down, whenever the chance occurred, 
K few notes en passantf and since the winter of 1877-78 I 
have^ whenever I could, registered the minimum night and 
morning temperatures of each day during the cold season. 
I have thus been able to draw certain general conclusions 
regarding the effects of night frost on our forest trees* 
Many of these generalisations will, no doubt, have to be 
considerably modified, and some even entirely abandoned 
with more extended and exact observations. But as somebody 
must make a beginning, I have ventured to state here briefly 
the results I have been able to arrive at, trusting that others, 
with more leisure for independent work, or more advantageously 
placed than myself to observe special phenomena, will freely 
criticise and record their own experiences in our Forest 
Journal. In this manner we shall, in time, come into 
possession of a complete body of facts respecting a subject, 
the capital importance of which, in sylviculture, is beyond 
question. If we will only discover sufficient earnestness of 
purpose in the matter, Government will, no doubt, give 
every encouragement by supplying the necessary instruments, 
and affording special facilities for research to a select few, 
whose tastes and attainments lie in the direction of Forest 
Meteorology. That this encouragement will not be wanting, 
when the occasion arises, may be inferred from the orders of 
the GoverDment of India, quoted at the head of this paper. 

I will begin by describing, briefly, what we know concerning 
the general action of frost on the vegetable kingdom. Without 
possessing so much preliminary ^owledge, it is obviously 
impossible to study with any fruit the special susceptibilities 
of our various forest species to frost. Writing out in camp, 
and under the continual pressure of official duties, I shall no 
doubt unavoidably omit to notice many points which have 
been recently, and are being daily, cleared up by the researches 
of learned German and French vegetable physiologists. 
Nearly all my illustrationa will be taken from facts that have 
come under my own personal observation. 

All parts of plants are bad conductors of heat, more 
especially so the wood and the corky layer of the bark. 
The relative conductive powers of wood, glass and copper are 
as 1 : 5^ : 12,500, while the conducting power of cork is much 
lower than that of wood. Hence the temperature of the bark 
and wood of massive stems rises and falls very slowly. 
The result of this is, that while the temperature of the air is 
rising, such stems are colder than the surrounding air, and 
reach their maximum temperature after that of the day has 
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been attoinedy the former maximnm being of course lower than 
the latter. On the other handj as the sarrounding air cools 
much more rapidly than the sterns^ these are warmer at 
night than the air^ and naturally attain their minimum 
temperature after the temperature of the air has fallen to its 
lowest point, and has begun to rise again. They, thereforoi 
never reach so low a temperature as the surrounding air. 
Thus is explained the almost complete immunity of dormant 
buds to the effects of frost — thanks to the protective covering 
of the outer bark, when once the rhytidom has been formecL 
Hence also the fact that frost seldom kills a well established 
seedling outright, the part suffering being only the herbaceous 
portion, the pith of which is still unprotected by a sufficiently 
thick woody sheath. 

But the most energetic cause of fall of temperature in 
plants, as well as the most rapid in its effects, is, without 
question, radiation. Hence the roots and the buds at the 
coUum suffer much less than the portions of the plant well 
above the ground, and, therefore, more freely exposed. Other 
things being equal, it is obvious that rapidity of radiation is 
directly proportional to the extent of radiating surface. It 
hence follows as Ji corollary, that (cateris paribus understood) 
the greater the proportion of radiating surface to mass is, 
the greater will be the susceptibility of the plant in question 
to frost. We can now understand the reason of the higher 
sensitiveness to frost of species with large leaves, or with 
buds, leaves, and intemodes possessing a hairy, warty or 
rough surface, as, for instance, StereuUa urena, Teak, 
TerminaUa belerioa^ T. tomefUoiay Bueianania laii/olia, 
Bambaa malabaricumf Gmelina arbore€^ Ac. Thus also may 
be explained the predominance, and more or less complete 
exdusiveness of the needle-leaved trees (Canifera) in high 
latitudes and at lofty elevations. 

The energy with which those parts of plants which have an 
extended sax&ce radiate, is shown by comparing the respective 
temperatures marked during a clear night by a freely exposed 
thermometer, resting directly on tun, and by another placed 
in the air a certain height above the former. The first may 
register frost, while the second still stands some degrees 
above freezing point A further illustration of this fact is 
afforded by nature herself in the greater abundance of dew 
and hoar frost deposited on plant parts possessing an extended 
surface. 

If water, containing other substances in suspension, be 
subjected to the process of freezing, it will be found that, as 
freezing goes on, the mixture separates, on the one hand, 
into pure water which congeals and forms ice, and on the 
other, into a concentrated solution of the suspended substances, 
the freezing point of which solution is below that of water. 

14 
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Moreover, as the learned Rnedorff has demonstrated^ the act 
of (ioncenlration itself of these substances induces many 
chemical cha'ngies^ new cothponiids being actually formed. 

The water contained at any time in a plant is there present 
in iMo different Vays. One portion of it exists therein as 
a iree liquid, bolding certain Substances in solution : this 
liquid is the CRtt-^AP of niodem botanists. Thh other portion 
of the water surrouhds and clings fast^ by the force of 
adhesioti, to tbe molecules of the cell-wall^ and the substances 
ill the ^toplashi, and its quantity remains more or les^ 
constant. Physicists apply the term htdrobtatio to water 
in this state. The most perfectly seasoned (air-dried) wood 
contains hydrostatic water, which can only be expelled by 
continual exposure to a temperature not lower than that of 
steam. Now unddr the action of frost, the hydrostatic water 
remain^ unaffected, whlareas the water of the cell-sap separates 
from the protoplasm, and the substances held in solution in 
it, and oozing out through the Cell-wall becomes frozen 
mUide the cells (hever inside). During the process of 
freezing, the fee crystals gro^ on by additions to their base, 
iA the '^at^r gradually issues from the cell to the outside of 
the 'cell-will. If the frost lasts long enough, the outer 
surface of the cell-Walls becomes encrusted with a constantly 
thickening coat of ice prystals. As the water within the 
cell is thus constantly diminishing, the "walls of the cefla 
tollapse inwards, and the turgescence of the tissues is thus 
destroyed.* These last become broken, and in the case 
of large watery leaf stalks, like thos^e of the artichoke, the 
e^idemiis becomes completely disunited from the internal 
tissues, ifad corers tliem merely as a loose sac or sheath. Sachs 
obtained 99 grammes of pure ice, from 396 grammes of an 
Artichoke stalk, ot '25 per cent of the total weight of the 
original stalk. After the frost of 25th November 1879, at 
Kirgaon, I examined several frost-bitten teak seedlings, some 
of them five feet high, and found that the connection between the 
bark and the enclosed stalk had been destroyed in many 
places. Accordibg to Caspaiy the crystals sonretimes grOw 
outwards like combs, the teeth of which gradually tear 
through the epidermis and protrude out. 

When thaw slets in, the ice melts. If the thaw is gradual, 
the liquefied Tce may be reabsorbed by the cell and the cell- 
eohtents, pt*ovided the frost has not been severe enough to 
have already injqred the tissues beyond all chance of recovery. 
In that case all tJie melted ice may be reabsorbed, and the 
disrupted tissues may reunite, and resume their wonted 
functions. ludeed it is seldom tbat death is the direct result 

• This collapie ig leen in a YOry ftrikin^ mAiiner in the finst-bifcien tender ihoote 
of the orange plant. 
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of freezing. For the moat part it* is caused bj rapid tbaw, 
for then the qvtantitj of lyater outside tlip walls qf the cells 
becomes all at once tpo large to be absorbed) and fills up the 
spaces between the disrupted tissn^, usually with a fatal 
result^ capsing decomposition of tl^e cell-contents, and the 
destruction of the molecular structure pf the protoplasm 
and pelUwall. 

Watch frozen leaves before thaw begips. As a rulci even 
when the frost is very severe^ they i^U present the same 
appearance. Those that are ultimately to die are undistinguish- 
able irom those tbi^t recover afterwards. 3ut i^ thaw gradually 
sets in, little by little the turgescence of U^e former collapses^ 
discolouration commencesj and the leaves gradually dry up^ 
or shrivel up and die. 

In the teak seedlings at Kirgaon, referred to higher up as 
having had the biiirk disunited from the internal tissues, I foun4 
some water in the intervening spaces, after thp portion of sten^ 
containing them w.9s quite dead, proving that this, so to say, 
extravasated water could not be reabsorbed. And one of jthese 
seedlings, five feet high, which 1 cut on the 31st January 1880, 
showed that the pith, and all the tissues of th^e upper six inches 
of the stem, were quite rotten from excess of moisture. As I 
continued making sections lower down the stem, I found the 
cambium of the bark ^nd wood quite blapk i^nd rotten all 
round down to within one inch of the crown of the root, where 
tlie woody sheath had not attained a greater tliickness than 
one-sixth of an inch; the woody tissue and'pith also were black 
and rotten. Lqwer down the stem, where the ring of wood 
was more than one-sixth inch, but less than a quarter inch tluck, 
both the pith and wood were discoloured ^nd decpmposed ou 
two opposite sides, vertically, below the two intervening spaces 
between the points of attachment of the immediately upper 
pair of leaves. The other two ^ides of the rectangular stem 
were apparently unharmed, owing, no doubt, to the leaves just 
above them being able to draw up at once, thanks to their 
suction power, any excess of moisture collected vertically 
under them. Thus it was clear that whatever the other causes 
of death were, the immediate cause was excess of moisture 
which could not be reabsorbed, and which ultimately brought 
about the decomposition of the tissues affected. 

Chemical changes produce a dusky colour in the extravasated 
sap just as in ordinary expressed sap, and in the o^»e of leavea 
and herbaceous stems, rapid evaporation soon causes a com- 
plete drying up of the dead tissue. The Butea frondosa lesif 
becomes quite brittle within two hours after the seUjng in of 
thaw. 

The substances left behind in the cell, after the water has 
frozen outside on the cell-wall, may undergo dfoom.positioQ, . 
jgad enter into new combinations. The chlorophyll grains may 
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become disorganised, the whole protoplasm beooroing eloadjr 
and of a brownish or yellowish colour, as in the leaves of the 
Orange, Anogeissiu Mti/olioy Butea frondo$a, Pteroearpm 
mariupium^ ElcBodeniron panicukUum and a host of other 
trees, or it may become a dnsky green as in the Terminalia 
belleriea or assume a blotchy, pale leprous green, as in the 
partially frost-bitten leaves of ihe B^r. In other cases the chlo- 
rophyll may remain unchanged^ while coloured masses, either 
red or pale yellow, form and occupy the upper part of the cells 
of the superior surface of the leaves, as in the Sedum and 
Mahonia. The red colouring matter here is soluble in water, 
and gives, on spectrum analysis, the same bands as the red 
colouring matter of flowers. The change is due to the colour- 
ing of the part by radiation. Light does not cause any altera- 
tiouj and the green colour is restored when the temperature 
rises. The restoration is a slow process, while the change in 
colour may be effected in a single frosty night. I would 
recommend this point to the attention of our Himalayan 
foresters. 

We are now at liberty to lay down the following general 
proposition, v>ip., that the greater the quantity of water in the 
cell-sap is, ctBteriB paribus, the larger will be the quantity of ice 
formed, the more marked the collapse of the cell-wall, the 
severer the disruption of the tissues, and the more dangerous the 
effects of a rapid thaw. We thus see why the sap-gorged 
tender teak shoot falls an easy victim to frost ; also why the 
JBoswettia thurifera and Odina Wodier are more easily affected 
by frost than the Anjan and the B^r; and why the PhfUan^ 
thus EmbUca is at once frost-bitten, while the Ehair escapes, 
although, so far as leafy expansion is concerned, the two stana 
more or less on an equality. We can now understand why air- 
dried seeds undergo almost any decree of cold without losing 
their germinative power, and why winter buds of woody plants, 
that lose their leaves in autumn, withstand all alternations of 
frost and thaw. These buds are as rich in assimilated solid 
substances as they are poor in water. Again the reason is now 
obvious why, in countries where the winter or season of dor- 
mant vegetation is immediately succeeded by a well-marked 
spring or season of reawakening vegetable life, late frosts are 
always attended with fatal results (all ihe new shoots are at this 
time saturated with water) ; whereas, in countries like most parts 
of India, where the season for the cessation of growth of the 
principal forest trees is not the cold season, but quite a different 
one, viz.^ the hot weather, which intervenes between the former 
and the revival of vegetation, it is, of course, evident that the 
later a frost occurs, the less it is to be feared. ^ On the other 
hand, it is clear that early frosts are dangerous e!very where, for 
nowhere, at the time when they occur, is vegetable growth in a 
quiescent state. To use the vulgar, rather inaccurate, but 
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forcible phrase^ ** the sap is still up/' The tissues, especially 
those of the herbaceous portions (stalks, leaves and buds), are 
more or less gorged \vith sap, and as growth or rather the 
metamorphosis of assimilated matter is still going on, the 
sap ia thin and watery. We thus see why in India, and in 
otner countries in which vegetable growth is continued al- 
though with constantly decreasing activity throughout the 
whole winter, to cease only at the commencement of the 
immediately ensuing hot weather^ frosts, even the mildest, are 
always to be dread^.* Hence it is not quite correct to say^ 
aa even many scientific foresters are wont to express themselves, 
that Uie year's shoots succumb to early frosts, because they are 
not yet ^^ properly or sufficiently liquefied/' At best this way 
of putting the fact conveys only a partial truth, and is extreme- 
ly misleading. It is quite true that proper lignification bv 
interposing a sheath of a badly conducting substance like wood, 
protects the pith against the cold of the outside air ; but what 
effect can it have on the buds, the death of which means the 
death of the shoot? Moreover, the woody sheath must be fairly 
thick, if it is to afford the necessarv protection to the pith. 
At the Eirgaon Nursery in Nimar, the pith of teak seedlings 
was killed by frost although surrounded by wood one-sixth inch 
thick. The main point to remember is that, in order that the 
shoot in question may be placed in the best conditions to with- 
stand frost, the growing season must have passed, or be suffi- 
ciently advanced, for the sap to contain the greatMt proportion 
possible of solid matter in tne shape of the reserve food stored 
up for use at the beginning of the next growing season.f 

Plants possessing tough leathery leaves. Tike the Celoitrus 
tmegaUrmSy Hardwickia binata, Pipal, Ber, the Mistletoes, Ac, 
generally resist frost well, and the mosses, fungi, and the so-called 
lichens, which are nearlv always dry and leathery, seem never 
to be affected at all. The texture of their tissues, as well as 
the smoothness of their parts is, no doubt, one of the chief 
causes of their low radiating power. But the present state of 
our knowledge on this point is not sufficiently advanced to 
warrant any general rule being deduced. We can, until further 
study brings new facts to light, only say that the nature itself of 
the plants conduces in a manner still undefined to the faculty 
it possesses of resisting frost. With respect to the mosses and 
fungi, and what we shall still call lichens, we know that their 

* This faet oumot be too mofih iniiflted apon, for people, oerried awaj by the 
pfMent leelimatiMtion mania, fondlj imagine that beoauie treea from the temperate 
■one itand the mott rigorous wintert In their own natire elime^ it therefore rollowa 
that they will thrire when transplanted to the highlands of India, if only the oondi- 
taoBs of soil, temperature, and rainfiUl be the same. Let them remember that onr 
alternation of seasons is not the same, and that rapid, almost instantaneous, thaw ia 
the iBTariaUe rule, not the ezoeption. 

t This remark does not apply to leaTee, whieh seem to be more sensitiTe the 
nsarsr they are to their sheddmg time, m will be laen lower down. The questioo 
beie is the ▼itality of the ihoot iteelf. 
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vitality is not only proof to extremely low degrees of cold^ biii 
also to complete drying up^ whether thi^ is caused ni^turally 
or artificially. 

In the same way different varieties of the same species are 
distinguished by their different d^rees of Bei|8itivene38 to frost, 
I have myself i|o doubt that careful and intelligent study will 
show tijat these various relative degrees are simply the coipbined 
result of modifications effected in the size of the leaves ami 
in the nature of their sufface, in the rapidity and vigour of their 
growth, in the period of the year for the fall ^nd renewal of 
tlieir foIiagOi &c. So far as frost is concerned, the acclimatijBg- 
tion of a plant, introdiiced into a conptry the meteorological 
conditions of which differ from those of its babitati is possible 
only on the supposition that such favourable modifications can 
be gradually produced. 

A little reflection will show that the depthj nature^ and com-* 
position of the soil and sub-soil, in which a plant has its roots, 
iiiduence, to a considerable extent, its sensitiveness to frost, 
When the soil is favourable, and growth rapid, early frosts will 
find the shoots charged with sap, and vegetation still more or 
less active, these circumstances being aggravated in countries 
possessing seasons like ours in Geutral India, where all forests 
possess the characteristic of early frosts. On the other hand 
if the soil is poor and shallow, and the sub-soil is hard, and pre- 
sents no facilities for the penetration of the roots into it, like the 
masses of eheet rock, which form so peculiar a feature of a great 
partof tb6 trap conn trj'i the roots remain superficial and exposed to 
extreme alternations of temperature, and the shoots of the year are 
thin and weakly, and experience the effects of frost in their 
greatest intensity. Tims in the cold weather of last vear, youjqig 
J{ardfmokia$ growing on sheet-trap in tjie Ehandwa reserve, 
and in the moist, rich, deep-soil, sandstone valleys of Punaaa, 
were all more or less frost-bitten, while those standing in me- 
dinm soU or on freely fissured rock, vrere scarcely touched at all. 
Again in the cold weather of 1877-78, the B€r bushes in the 
deep, moist, rich soil below the village of Desli in Kalibhit suf- 
fered very severely, more so even than Dhaora (Anogeisnia IcUi" 
/alia) in medium soils, while bushes of the same height in the 
vicinity, where the soil was of an average type, escaped without 
any injury at all. 

Before proceeding to the next point, it may be noticed here 
that, other things being equal, the injurious effects of frosts are 
greater, Uie further they occur from the solstice, for the sun is 
then more powerful, and then, therefore, all the more rapid. 

The dew-point or relative humidity of the air affects the 
greater or less sensibility of a plant to frost. The greater the 
relative humidity, the more intense the hoar frost, and hence the 
severer its effects on vegetation. This is why the ravages of 
frost, along river banks, in swampy ground, and in low- lying 



Digitized by 



Google 



FROSTS AND FORKSTS. l07 

aitndtionji, gdtteriilly hre greater than in other localities, and \yhj 
fimall buf^hes atid the lower branches of trees are frost-bitten, 
when tali poles and the higher branches are either not affected 
at all, or are affected relatively only to a slight extent When 
fo^ prevaili the destructive effects of frost are clearly defined 
by a line coinciding with the height of the fogs. On elevated 
groand^ Solitary teak trees920 feet high, may resist as low a tern- 
j^eratare as 21^Fah. without showing a single frost-bitted leaf, 
whereas in low, iboist situations all the leaves, and many of the 
Voang shoots and buds/ would be killed by a temperature of 85^ 
Fah. In Ilidia one of the causes of the greater severity of 
early frosts is the greater saturation of the air owing to the 
proximity of the monsoon just past. 

Captain Losack hod i^ecorded that fire conservancy tends to 
Ireighten the susceptibility of forest trees to frost. It would be 
interesting to know whether the experience of other forest 
officers comcides with that of Captain Losack. Any opinion on 
the subject 6an be vialuable only on the indispensable condition 
of l6ng and continued acquaintance with the forests concernedj 
whibh thust have been protected from fire for a sufficient num- 
b^ of years to allow of the comparative severity of successive 
winljers being ftiily conisidered in deciding the question at issue. 
For ilistance the past two winters in the Central Provinces have 
be^u exceptionally severe^ I do not believe as low decrees of 
cold have ever beeti registered before, since meteorological ob- 
servations have been regularly taken and recorded here. It 
iv^atd^ tlierefore, be unfair to charge to fire conservancy the 
greater destructiveness of the frosts of 1878-79 and 1879-80. 
Of course there is no 6 priori objection against Captain Losack's 
conclusion regarding this subject. Indeed it is quite possible 
that the increased huniidity , both of the soil and atmosphere, due 
to successful fire conservancy, does, by raising the dew-point and 
producing more generous growth, aggravate the injurious effects 
of frost. But, on the other hand, enhanced vegetative vigour 
signifies more cover, and, therefore, greater impediment to radia- 
tion, the most energetic as well as the most rapid cause of fall of 
temperature. I myself can offer no opinion on the subject, as 
my longest aoqnaintanoe with a fire-conserved forest extends 
over only five years, and I do not possess sufficient data to draw 
any inference of greater value than mere guess-work. This 
inat^h I can say wi9i certainty, that during neither of the two 
past winters, unex<^ptio»aIIy severe though they were, did I 
obeefve that the vegetation in the fire-conserved forests suffered 
more th^n in ihe adjoining private or Government non-con- 
served forests. 

My observations seem to me to tend towards establishing the 
^[eiieral propositiion that, wi<^ deciduous trees, early leaf-«be&ing 
IB directly coonedted with the sensitiveness of the leaves tfaem- 
aelves to early frosts* The Bodmllia thuriferay Odina Wodier^ 



Digitized by 



Google 



108 A SUBMARINE FOREST AT BOMBAY. 

Bcvnbax fnahbancum^ and Sterculia urens are among the very 
first to shed their lenves^ and thej show most conspicuously of 
all the injurious effects of frost. Of course there are other 
causes, as shown above, which operate to render them extremely 
sensitive to low temperatures. For instance, the first three 
species are rich in sap, while the Bombaso has also, with the 
Sterculia^ lar^e leaves. But that early leaf-shedding has ^ome 
connection with the marked manner in which these trees bear 
evidence of the effects of frost, will, I think, be admitted from 
what follows. On the 19th November 1879, the thermometer 
fell to 19°Fah. ; nevertheless numerous Buteajfrandosa trees, from 
25 feet to 30 feet high, showed few signs of frost bite. On the 
6th and 7th December following, the minimum temperatures 
were respectively 2 1 ^and 23^, t.^., from two to four degrees higher 
than on the 19th November, and yet the ^iif«a suffered on those 
two nights, or rather mornings, more than on the latter date. 
Again, on the 25th, 26th, 27th and 28th January 1880, Uie 
lowest temperatures were respectively 21^, 22^, 25^ and 28|^FiUi.» 
f.tf., the temperature on those davs was from 2P to 7^^ warmer 
ihan on the 19th November, and for the first two days about the 
same as on the 6th and 7th December, and higher by several 
degrees on the two succeeding dates, and yet the effects of these 
laslc-mentioned frosts on the^tf^^a were much more marked than 
those of the preceding severer ones. Whether this greater 
susceptibility of the leaves is due to their diminished vitality, 
and, therefore, lessened recuperative power as the time for shed- 
ding approaches, although a likely explanation, can only be, for 
the present, a matter of conjecture. The fact is there clear and 
indisputable. Other species, as far as I have observed, have be* 
liaved similarly, though not in so marked a manner as the 
Butea. The Zizj/phus and Celastms seMgalentis may be quoted 
as instances out of a number. 

{To be continued,) 



% ^tttrmsritt* cjfwwt at Hirmftag. 

In 1878, when excavations were made on the east side of 
the Bombay Island for the Prince's Dock, the Engineers found 
stumps of trees at a level of 12 feet and more, below extreme 
low-tide mark, proving a considerable subsidence of the land 
on that side of the Bombay Island. An account of ibis 
remarkable discovery was published in their Becords for 1878, 
by the Geological Survey, with a note b^ Mr. W. T. Blanford, 
which we reproduce below. But it will doubtless interest the 
readers of the ^' Indun Fobbbtsr'^ to have some details relating 
to a subject which has a special interest for foresters. These 
details have been extracted chieflv from a late report by Mr. 
Prmiston, the Beeident Engineer of the Bombay Port Trosk 
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The bottom of the dock is 45 feet below the B. M. Stone 
at the Bombay Town Hall, the surface being aboat 21 feet 
below that mark, and nearly 2 feet below mean water level. 

The excavation has opened out five distinct strata, the lowest 
of which is a rock with an extremely uneven surface. The rock 
(probably trap^ though this is not stated in the report) was 
in places covered by moorum, and this by black loam. The 
black loam was overlaid by a stratum of stiff blue clay from 
6 to 20 feet thick. The surface of this blue clay was nearly 
level, and the remains of branches, twigs, and reeds are dis- 
tinctly traceable in it. The uppermost stratum was soft black 
clay or silt The trees were growing, on an uneven surface 
on the rock, and some on the moorum and black loam over- 
lying the rock. The soil was generally very scanty, often 
not more than four to six inches thick, and the roots were spread 
out almost at right angles to the trunk. In some of the 
fissures of the rock there was black muddy loam, possibly 
the remains of decayed roots. Altogether 382 trees were 
found. Thev varied considerably in length and thickness, but 
appeared to be of contemporaneous growth— '223 were standing 
upright, and 159 had fallen. The largest tree was 4 feet 
8 inches (according to the latest report 36 inches only) 
in girth and 46 feet in length; this was found on its side. 
Several others of equal girth were standing upright, but 
the upright trees were all broken off near the surface of the 
blue clay. The trees were standing at different levels, the 
highest being at low water level of extreme spring tides, while 
the lowest was 16 feet below low water level. Some of the 
forest in the Sundarbans is not much higher than the low 
water level of spring tides. But this forest evidently had 
a character different from the Mangrove and Sundri Forest 
on the deep mud of the Sundarbans. These trees had grown 
on rock, or on the scanty soil overlying that rock, and the 
forest probably stood above high water level. The difference 
at Bombay between low and high water, at extreme spring 
tides, is 16*60 feet, so that the subsidence, as indicated by the 
position of the trees, must have been more than 32 feet. 
The stumps which protruded through the blue clay into the silt 
were completely riddled to a short distance into the blue daj 
by the perforations of the Teredo navalis or another similarly 
destructive animal. Lower down, the holes became fewer, and 
many of the trees, when cut through into blocks, showed a 
single hole winding towards the roots, and getting larger as it 
approached the foot of the tree. 

Of the trees found lying down, some must have drifted as 
they were without branches or roots. The large fallen down 
tree, mentioned above, had left a complete cast of its branches 
in the blue clay, though the woody matter was gone. 

15 
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Apparently all the trees were of the same kind, except two, 
which it is said looked like teak trees. The wood of the others is 
described as fine grained, and dark like rosewood.'^ 

No certain remains of any kind were found which might have 
indicated human habitation; nor were any shells or other 
oi^anic objects discovered in the blue clay or the ground 
underneath it, except one oyster shell which was imbedded in 
some gravel in a crevice of the underlying rock. 

But it is mentioned that traces of twigs and seeds were 
noticed, the latter having left impressions of their shapes in 
the blue clay, a fine film at the outside skin in some cases 
adhering to the clay. None of the casts were more than 
half an inch wide, but they were foundjclose together^ and in a 
vertical position. 

Below the places where these casts of seeds were traced, it 
is mentioned^ that the loam stratum was perforated with holes 
like rat holes, and that these were filled with very fine clay 
nearly as fluid as cream. Some of the holes commenced from 
the surface of the loam, penetrating it for the length of a 
foot ; others ran in a horizontal direction. 

The area excavated is about 30 acres ; thus there were, on 
an average, seven trees per acre standing. But in addition to 
these^ some of the fallen trees had probably grown on the 
spot. The trees were not, however, equally distributed, but 
were found grouped in large clusters on a portion only of 
the area. 

Leaving to the geologist the further discussion of this most 
remarkable discovery, it will be well here to offer a few 
remarks which may be of interest to our readers. So much 
seems clear, that, after the land on which the trees grew had 
subsided below the sea, a deposit of clay, gradually and slowly, 
settled down upon the trees, and that at a later period a second 
deposit coming from another source, and consisting of soft 
silt followed. 

The trees were probably killed by continued immersion in 
water. Soon after they had been killed, and before the deposit 
of stiff clay had settled around them, they were broken, and 
blown down by winds and waves. From what is stated in 
the reports which have furnished the data for these notes, it 
would seem that the wood is in no way petrified, but has 
preserved its character in a remarkable manner. It would 
be well to examine the structure of the wood found, and to 
compare it with that of Indian woods of the present day 

• We hAT6 reoeired ipecimonB of two kindi of wood : tbe fint iB rotten and hM 
lost nearly all trace of ttruoture, but the obaraoteriatio odour aa well as the colour 
and texture proclaim it to be unmistakeably * Teak' ; the second is sound and good and 
18 a hard dark red wood which in structure corresponds with 'Khair* (Aeaeia eaUekn)* 
The darker ooloiu ii probably the result of ita long sojoum in the mud.— £p. 
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in order to identify tliem, and determine whether tliey belong 
to families which are extinct^ or are still found in India. 

2nd September 1880. D. B. 

"Son BT Mb. Bllbvobd.— This diaooTOfr of trees, in the ipot on whieh they grew, 
below low-water mark in Bombay Island, is chiefly remarkable, beoaose it shows that, 
in recent or sttb-reoent times, depression most lutre taken place in the immediate 
neighbourhood or ground which appears to have been raised The Prince's Dock 
IS on the eastern or harbour side of &>mbay Island, and the Esplanade surrounding 
the fort on the western side, not a mile away ttom the dock, is composed of the 
lock called littoral concrete by Dr. Buist, a mass of shells, corals and sand, cemented 
together hj carbonate of lime. It is scarcely possible that the materials of which this 
rock consists can hare been accumulated at their present elevation above the sea ; 
in all probability they formed, when first deposited, a sand bank or beach not raised 
above high-water mark, and as it is difficult to understand how elevation and depres- 
sion can have occurred simultaneously on different sides of so small an area as 
Bombay Island, it is probable that the whole area has undergone elevation and 
depression alternately. If the elevation be the older movement, then the Esplanade 
must once have been several feet higher than it now is ; if the depression is older, 
the trees at Prince's Dock have been at a greater depth beneath the sea than they 
now are. The former is perhaps more probable. 

That such alternate movements of elevation and depression have taken place in 
Bombay Island, was shewn by Dr. Buist many years ago, though to a jmaller extent 
than now appears probable. At the same time, before the depth to which depression 
has extended m this case, can be estimated, it is necessary to ascertain what lands of 
trees are represented. If thev be such as grow on land, the depression must have 
been greater than if they belong to suc^ forms as Ameetutia or BrtiguUra, which 
grow some feet below high-water mark. The circumstance that the trees are bored 
by Tartdo is in favour on their having grown in salt marsh, where these moUnsca 
are peculiarly abundant 



% mii k IRirant (^kron near ^nUn, ^wttt. 

Whilst on a tour in the south of France^ I did not of course 
omit the opportunity of visiting the famous Mount Faron, about 
yrhioh we have heard a good deal from time to time. Full 
details of this interesting reboisement work are to be found 
in the Forest Conference Beport of 1874, but a few particulars 
of my own observations may interest some of the readers of 
the ** Indian Forbstbb." Not having been fortunate enough 
to find any one thoroughly well acquainted with the progress 
of the works during my shiftt visit, allowance must be made 
for the incomplete information obtained. This mountain forms 
what may be called the centre part of a range of hills of 
magnesian limestone, which stretches along the north of 
Toulon, and presents a very desolate and forbidding 
appearance as far as show of vegetation goes, so that on the 
whole, it struck me as being of as dry and barren a nature 
as any of the arid hills of Bajputana or the Punjab, 

Although a good deal has been said about the dangers of 
denuding a mountain of this kind, still, on the whole, the risks 
are not half so great as in the case of the black marl hills of 
the Hautes and Bassei Alpesj for the hill being composed of 
hard limestone, the formation of mud and boulder torrents^ 
with attendant landslips, &c., cannot occur. 

Although considerable damage to cultivation has resulted 
from the filing of the forests on the slopes of this mountain, it 
is rather too much to say, I think, that the harbour roads were 
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obstracted by the '^debris/' ftc.» or that the hill consistB of a 
masB of roUing stones as the descriptions would lead (Hie 
• to believe. 

The area snbmitted to reboisement treatment is about 865 
hectares, thd whole of which belongs to the Municipality of 
Toulon, but this mountain forming one of the principal points 
of the defences of Toulon, all forest operations are subject to 
certain military rules and regulations. 

The arerage rainfall is about 28^ inches, which is much 
above the average of that of most of the drier parts of India 
where works of a similar nature have been undertaken ; besides, 
the proximity of the sea must necessarily render the atmosphere 
extremely moist. There is also a considerable fall of dew. 
and although the climate is decidedly hot for Europe, and 
droughts frequent, yet taking everything into consideration, 
the heat and dryness are nothing like £at of Bajputana or 
Northern India. 

Judging from some single trees and patches of the ancient 
forest stiU apparent, the natural vegetation seems to have 
consisted principally of Sci»tch fir and Maritime pine ; and 
considerable areas of forest composed of these species still exist 
in other parts of the range. 

The undergrowth consists principally of broom, juniper, 
brambles, and several kinds of oaks ; but owing to the fact 
that seeds of all kinds of plants were sown on this mountain, 
when operations were first commenced, many strange shrubs 
and bushes are now to be seen, and form quite a study for the 
botanist. This tract has now been subject to the strictest 
conservancy rules for upwards of 27 years ; and, as the portion 
belonging to the town of Toulon at least had been reduced to 
H complete state of barrenness, and, therefore, hardly capable of 
afiPording any grazing whatever, there could not have been 
much trouble m inducing the neighbouring inhabitants to give 
up their grazing rights. Besides this, they are said to have 
for many years abandoned the custom of keeping large flocks, 
and confined themselves to the cultivation of vines, olives 
and figs, which was found to be much more profitable. 

The di£Sculties encountered in some parts of India, when 
grazing is to be excluded from certain reserved tracts, in the 
neighbourhood of which the principal source of welfare of the 
inhabitants consists in keeping large flocks of sheep and goats, 
is well known ; and no comparison is admissible between the 
success of the exclusion of cattle from Mount Faron, and 
similar attempts in India, especially when the inhabitants in 
the neighbourhood are, in some cases, only half civilized, and 
altogether incapable of understanding anything but the actual 
loss of their grazing, even though none in reality exists. 

I must confess, however, that I was rather disappointed with 
the show of natural vegetation^ represented by 27 years 
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coDserTfttion, and ooald point oat several tracts in varions parts 
of India, which, when taken in hand, were probably equally 
barren, and where, notwithstanding tiie great difficulties of 
keeping out cattle, now exhibit a much better natural growth, 
even after fiye or six years conservation only. The principal 
method employed for effecting the reboisement of this tract has 
been by means of sowings in pits dug about 0*80 to 1*00 metres 
in depth, all the available soil being collected at the bottom. 

This, on an average, left an empty space of about 0*50 
centimetres, which had the advantage of giving the young 
plants a certain amount of shelter during their early growth. 

Owing to the very hard rocky nature of the soil, which 
necessitated the digging or rather quarrying out of the pits at 
those places when there was a likelihood of encountering fissures 
in the rock, the pits are very irregularly distributed over the 
surface, but, as a rule, they are plac^ from three to five metres 
apart. 

Most of the pits are filled with strong plants of Aleppo pine, 
Maritime pine, Holm oak (Q. Uex) ; Acacia {Itobinia)y &o.| of 
all ages, as the sowings often failed, and had to be executed over 
and over again. About five per cent of the pits are empty, the 
rock having proved too compact to allow the roots to penetrate. 
Planting with strong plants would undoubtedly have succeeded 
better, but when sowing was found to answer, and being at 
the same time less expensive, it was naturally finally adopted. 

Some of the trees of the older plantations are now from 15 
to 20 feet high, and seem to be in a most flourishing state, with 
the ground underneath well covered with humus. Nearly 
the whole area has now been completed, with the exception of 
the parts situated in the immediate neighbourhood of the 
fortifications, and on the side next Toulon where the ground 
is for the most part precipitous. 

The cost of these works is said to have amounted to about 
100 francs per acre, which is much less than the expenditure 
on other reboisement operations in the Hautes and Basses 
Alpes, and where the cost has amounted, in some cases, to as 
much as 350 francs per acre ; but it must be recollected that 
in the case of Mount Faron no masonry weirs or other works 
of an expensive nature have been constructed. 

The planting of resinous trees seems to have been intended 
originally as a transitory species, to be replaced eventually by 
deciduous trees, suitable for coppicing, when it became neces- 
sary to clear portions of the forest for military operations ; but 
however good the theory^ the idea has not been found altogether 
practicable, as it appears that pines only will grow on the 
hard limestone rock. 

All attempts at planting larch, cedar, eucalyptus, Ac., 
have naturally failed. Although the reboisement of Mount 
Faron has been an undoubted success^ and has been executed 
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apparently at a very moderate cost, still it must be recollected 
that, on the whole, the conditions of rainfall, climate, experience, 
skilled labour, Bni>ervision^ &c., are much more favourable 
than in the case of any similar works undertaken in India. 

It may be argued that in India there are certain species of 
trees capable of withstanding long droughts and excessive 
heat for a much longer period than any European species, 
which must of course be admitted ; but, on the whole, I think it 
must be allowed that the condiUoos are decidedly very much 
in favour of the success of the Mount Faron operations, even 
though the conditions are perhaps as unfavourable as can be 
found in Europe. 

E. MoA. MoiR. 



pmnims ia ht hhn in fellittjg trws aiitJglg in itnst 

When a tree is to be felled in a well-stocked forest, it is most 
important to preserve the neighbouring trees and young tender 
seedlings from injury. 

I have invariably noticed that by the careless felling of 
trees, especially by private purchasers, many young seedlings 
and trees of immature growth are broken down by the fall 
of a big tree, and die in consequence. 

It is necessary, therefore, when a tree is to be felled, first 
for us to determine in which direction there are fewest seed- 
Hogs and trees, for in that direction the tree ought to be felled ; 
and, accordingly, I would suggest that the departmental mark 
be placed on the tree on that side. 

It would be necessary to impress upon the wood-cutter that, 
whichever side of the tree bears the departmental mark, in 
that direction the tree must be felled. 

If the tree has many large branches, these as well as all 
creepers, should be cut down before felling the tree ; and in- 
structions should be given at what height the tree is to be cut. 
If it is settled that the tree is to be cut at two feet from the 
ground, tlie wood-cutter must be carefully instructed first to 
cut the tree with the axe very deep on that side of the tree to 
which it is intended to fell, and about nine inches low^r than the 
cut to be made on the opposite side of the tree. When the 
tree has been cut on both sides, and about three parts through, 
then the remainiog portion should be cut by the saw on the 
opposite side or back of the tree, which will then come down 
straight in the direction intended. 

The above method in felling trees has been tried, and the 
result found almost certain. And by insisting on this method 
being carefully used, the wood-cutter may rescue the lives of 
many valuable seedlings. 

S. C. Ohuckbbbutty. 
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<Ko»8ts attd ^rkmntturat ^arlt in t^netmhnA. 

Wb have received from Mr. L. A. Bernajs, the Vice Pre- 
Bident of the Queensland Acclimatization Society, a copy of 
the Society's Report for 1879, together with a paper by himself 
on the subject ot Economic Tropical Horticulture in Northern 
Queenshind. 

From these papers it appears that the Society, thonorh poor, 
and supported by the meagre Government grant of £500, is 
doing a great deal of good work for the colony, not only in 
acclimatizing useful exotic animals and plants, but also in 
furthering the development of indigenous products, and even 
the preservation and conservation of the forests. On the 
subject of forest conservancy we quote as follows : — 

" Having been desired by you, verbally, to make any obser- 
vations in my power, which might assist in dealing, hereafter, 
with the question of Forest Conservancy, I lost no opportunity 
of comparing my own views upon the subject with those of 
many intelligent persons engaged in various ways in timber- 
getting. There can be no question that the subject is one of 
extreme importance to the future of the colony ; and the fact 
that we have still enormous tracts of timbered country, affords 
facilities for dealing successfully with the question, inasmuch 
as, if now systematically and intelligently handled, the costly 
and difficult phase of replanting need never arise. 

'^ Further experience has induced me materially to modify tlie 
views expressed to the Government in 1871, when I was 
honored by an invitation to make suggestions for a Forest 
Conservancy system. I am now quite satisfied that no really 
practical good can be effected until the Government are 
prepared to appoint departmental officers of various grades, 
whose duties shall be solelt/ confined to regulating and guard- 
ing the felling of the natural timbers, and the creation and 
preservation of timber reserves. The example of India abun- 
dantly proves that this may not only be accomplished without 
being a charge upon the State, but that such a department, 
properly worked, may be made a source of revenue. Gazette 
notifications upon the subject of felling timber are of no prac- 
tical effect unless the orders of Government are enforced ; 
while to do this effectually, the officers charged with the duty 
should not have their attention distracted by the imposition of 
other incongruous duties. The Indian Forest Department is 
80 admirably organised, and its success has been so marked, as 
to indicate it as an excellent type on which to found a depart- 
ment of our own ; and there is little doubt that the Govern- 
ment of India would willingly lend to the Queensland Govern- 
ment, a competent officer to examine our forests, and to prepare 
a scheme for their management and preservation. The expense 
of this preliminary step would not be greats nor need it corn- 
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mit tbe Oovernment as to their course of further procedure, 
while it is more than probable that a plan would be devised 
under which a Forest Department could be made, at the least 
self-supporting", and, in course of time, even a source of revenue." 

And from these remarks it is clear that if forest conservancy 
is attempted in Queensland^ it will be on broader principles, and 
on a more generally correct basis than the work in South 
Australia, which we reviewed in our last number. 

On the subject of the Cedar Forests (Cedrela) we quote as 
follows :— 

^^ In the meanwhile, as our rich cedar forests are all too 
rapidly disappearing, a preliminary step might, with advantage, 
be taken by the issue of a memorandum to the various persons 
engaged in the cedar trade, inviting suggestions from them 
for regulations, which, while not needlessly repressing the 
industry, would prevent much of the heedless felling of this 
valuable timber, which, despite existing regulations, is now 
undoubtedly going on. From conversation with many persons, 
both masters and men, engaged in the trade, I find every dis- 
position to submit to the enforcement of reasonable regulations 
for this object'* 

But we hope the Queensland Government will not waste more 
time in inviting opinions, but set to work in earnest in demarca- 
tion. 

Mr. Bemays' report gives an interesting list of exotic trees 
successfully introduced into the colony, and mentions that many 
Indian trees, especially teak, thrive admirably. We wish the 
Society every success, and hope that some good practical results 
will follow their recommendation of Forest Conservancy. 



TO THE EDITOR OF THE '^INDIAN FORESTER.*' 

giB,— I should be much obliged if any one would assist 
me, in any way they may be able, to acquire a knowledge of 
the technical terms used in India, England,. Canada, or other 
countries where the English language is spoken. If the cor- 
responding French term were added, it would be of great 
assistance to me, by enabling me better to understand the 
significance of the English term given. 

Of course the definition, referring to the subject expressed 
by the gi^u term, shonld be added, in English. And I may 
here omv a suggestion, which is, that the editor should publish 
in the ** Indian Forester'* any suggested rendering of French 
or German terms which may be sent to him, together with a 
concise and correct definition. And further, he might himself 
propose a oertaiu number of the technical terms of France or 
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Germany, inviting forest officers to send in English renderingB 
and definitions for publication. This would be a good exercise 
for all of«us, and would oblige us to refer to our books, and 
prevent our forgetting former studies. The definition given 
by each would enable the editor to judge if the contributor 
bad properly understood the meaning of the foreign term 
which he had proposed for rendering. A column for the 
editor's remarks would enable him to give his opinion respect- 
ing eacli. None should be omitted, as it would be for the 
majority to adopt the rendered term^ or the definition which 
should be most generally acceptable. 

In the days when forests were of greater importance in Eng- 
land than they are at present, I feel sure books must have 
been written containing many terms which would be of great 
service now, perhaps in a modified sense, as renderings for the 
technical terms of France or Germany which many, no doubt, 
who have studied in those countries, find it difficult to express 
in our mother tongue. 

We should most likely find, in some old books, the names 
given to high forest at its different stages of growth, and doubt- 
less many other useful terms besides. 

Some time ago, having seen in a blue-book (containing a 
collection of official papers on Forest Administration in India), 
a suggestion that a hand-book of information, relating to 
the Crown forests and woodlands in England should be com- 
piled, had been communicated to the Commissioners of Her 
Majesty's Woods and Forests, Whitehall, by Mr. Herman 
Merivale, C.B., in April 1870, and that in reply it had been 
stated that the work would probably be ready at no distant 
date, I wrote to enquire if the work had been compiled, and, 
if so, where it might be obtained. But I was informed that 
the work had not been undertaken. 

The subject of forest terminology was taken up at a forest 
conference some time ago, and I have a copy of the pamphlet 
then printed. 

I hoped to be able to learn much from Messrs. Smythies 
and Fernandez' translation of the Manuel de Sylviculture, by 
M. Bagneris, and I applied for a copy or two of the 2nd edition, 
bnt I believe it has not yet been brought out. 

Much might be done by forest officers at home on leave, 
if they were to look up information on this subject in the 
library of the British Museum, or other good library. 

Perhaps the Government would consent to call upon the 
librarian of the British Museum for a list of any books which 
might serve as books of reference in matters in any way con- 
nected with forests or the chase. The list might be published 
in the *• Indian Forbstkr,'' and then any officer going home on 
leave would have no difficulty (if he had inclination and oppor- 
tunity) in obtaining any book mentioned in the list. 

16 
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Perhaps also the Oovernment miglrt be induced to order the 
publication of the handbooks above referred to, which was 
suggested by Mr, Leeds, ^ 

Without some such assistance in this matter^ forest terminer 
logy, and in like manner forest conservancy, will make but 
slow progress. As it is, forest officers appear to be diffident 
in writing on subjects connected with forest cons^vancy, 
doubtless finding it, as I do^ difficult to express themselves con- 
cisely and intelligibly. Yet in so large a country as lodia, 
writing is our best means of exchanging ideas and communi- 
cating our experiences. Without such interchange and com- 
munication> much valuable experience will be lost or confined to 
narrow limits. 

We all know the maxim tliat time is money, I remember 
baying seen this adage blazoned in gold letters above a church 
clock, a quaint place to inscribe it, in a small French town, 
I believe it was at Barcelonnette. It was written in Englisli, 
and perhaps the majority of the inhabitants did not under- 
stand it, for theirs was anything but a busy, bustling, money- 
getting community. 

But we Englishmen understand the maxim well, and I 
think it is applicable in the present instance. 

Forest terminology cannot be studied without one's learning 
something about forest economy, and that with a very clear 
perception, if the definitions of the terms are precise. The 
sooner a knowledge of the subject is generally acquired, the 
sooner we shall be able to introduce careful working plans, 
such as are applied in France and Germany. These working 
plans we are at present obliged to make very simple and in- 
complete, because insufficient knowledge would prevent the 
proper execution of scientific working plans by the officers 
who would have to be entrusted with their practical work- 
ing. Thus our administration tends towards the extraction 
of timber more than towards progressive amelioration of the 
forests entrusted to us. Tet scientific working plana alone 
can secure the triple object of forest conservancy, vis., to keep 
up the yield of the forests, to renew them simply, by the 
aid of Nature's own action, without costly plantations, and 
to continue to improve them to the utmost, without imposing 
inordinate expense or sacrifice upon the present generation 
for the profit of futurity. 

The attainment of these ends will ensure a great money 
advantage to the Government, and to the country at large ; and, 
in endeavouring to bring them about, let us remember that, 
whenever haste will not compromise them, time is money. 

Habd Cash. 
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|lclat»n htiwttn ih nretjght and contents 0^ shthd fntl 

TP THE EDITOR OF THK "INDIAN FOBESTBtt." 

Dear Sib, — Will not €ome of your readers, who have char^je 
of fuel works, undertake an experiment to determine the 
relation existing between stacked fuel and its solid contents ? 
Surely at Chan^ Maaga^ or in Nimar, or at some of the 
hill stations, such an experiment would present no difBculties. 
The experiment conducted by me at Chakrata in 1873 was 
onl7 a commencement, and we require more extended obser- 
vations before we can come to a definite conclusion. 

A. Smythies. 



i^tnmtd wd lis asi tf txirartton from Jfannsar <^msis. 

TO THE EDITOR OF THE '' INDIAN FORBSTBE." 

Sir, — The following particulars regarding the rates paid 
for cutting, and carriage oT firewood in die Jaunsar Division 
mav be of interest to some of your readers : — 

Our unit of measurement is lOO cubic feet stacked. One 
stack c^f fuel in the forest is 20 feet long, 5 feet high^ and 
2 feet broacl, the Aiel being sawn up into 2-feet length. For 
felling, catting, and stadcing we pay Bs. 2 per 100 cubic feet, 
that is, Rs. 4 per stack, no matter wbetJier the fuel is oak 
or fir. There is also 5 per cent, commission to be paid to 
the contractors, which comes to one anna sev^n pie per 100 
cubic feet 

. For carriage we pay Us. 1-8 per 100 cubic feet of oak per 
laile, and Bs. 1-4 per 100 cubic feet of fir. There is also 
6 per cent, commission on these rates, which brings them up 
to Rs. 1-3, Bs.2-4 for oak, and Rs. 1-5-0 for fir. 

For atadkiag in the sale depdt we pay 5 annas per 100 cubic 
fbet* 

Let us now consider the cost of bringing 100 cubic feet 
of either kind of fuel from the forest to the sale depdt^ at 
distances of five and ten miles-^ 

Isi.-^Trom a distance of five miles. 

Oak. Fir, 

Bs. As. R Bs. As. P. 

Cutting in forest ... 2 17 2 17 
Carriage ... 7 14 6 3 

Stacking in depdt ... 5 5 

Total Rs. .... 10 4 7 8 15 7 
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2nd. — From a distance of ten miles. 

Oak. Fir. 

Rfl. As. P. Rs. A^ P. 
Cut tin or in forest ... 2 17 2 17 
Carriage ... 15 12 13 2 

Stacking in depdt ... 5 5 

Total Rs. ... 18 2 7 15 8 7 

As some people still believe that the maund is a better nnit ^ 
than a cnbic foot (whether stacked or solid), we will convert 
the above rates into the cost per 100 maunds, taking 250 
cubic feet stacked oak, or 330 cubic feet fir, as the equivalent 
of 100 mannds. Accordingly we find that in the first case 100 
mannds of oak cost Bs. 25-11-6, and of fir Rs. 23-8-11, 
and in the second case the cost of the former is Rs. 45-6-6, and 
of the latter Rs. 51-4-4. 

The above only represents the actual cost, and nothing is 
included for road-making and road repairs, establishment, &c. 

10/A July 1880. A. Smtthies. 

TO THB EDITOR OF THE "INDIAN FORESTER." 

Sir, — In your last number a question was asked whether, 
after the " flourish of trumpets'^ that had been made about 
the Changa-Manga Plantation Working Plan, its calculations 
had not been proved to " be all wrong by the stern logic of 
facte." 

I do not know what your correspondent's object was, 
whether to call the forest officers concerned to task for boast- 
ing of their work, or to show that working plans generally 
should be discouraged ; but if the former, as I was for some 
years Conservator, and it was under my direction that the 
working plan was undertaken by Mr. fi. Ribbentrop, I 
should be indeed ashamed if any ^^ flourish of trumpets" was 
ever made ; and I shall be obliged if your correspondent will 
quote any such passage in any report, either of mine or of 
any one under my control. If, indeed, your correspondent 
means that allusions have been made to Uie advantages of a 
regular plan,^-that I have repeated, in season and out of season, 
the same old story, ^^ work by a definite plan ; it saves money ; 
it ensures order ; it alone secures the accumulation of data 
which is what we are sorely in want of — then I am glad to 
admit that such remarks may be found in plenty. In India 
especially, for every new idea, it is necessary to repeat, to 
enforce, and to repeat again, tine same thing, till people get 
accustomed to it ; then the thing will at last get accepted as 
a recognized fact. But surely this is not boasting. Before 
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tbe working plan (which is hardly a working plan, but a 
** cultivation plan'' for a forest to 6«) was made, a good deal 
of money had been spent to no purpose. A plot here and 
a plot there was experimented on, and sowing done over and 
over again. No scheme of operations could either be estimated 
or sanctioned. No one had any idea what they were going 
to do ; no notes were kept as to methods followed, and results 
attained. There was a dispute regularly renewed every year 
with the canal department as to what area had been watered 
and how often. The work, in fact, took its chance under the 
influences and orders of the moment. To put a stop to this 
I consulted with Mr. Ribbentrop, and that gentleman at 
once proposed a regular plan of operations. The whole 
area was surveyed and levelled, the capabilities of each 
plot for watering were ascertjiined, the soil was described, and 
the whole area (up to the limit then thought desirable) laid out 
with roads and cultivation compartments properly numbered 
and marked on the ground. 

Nurseries were properly distributed, and thenceforth the 
plantation work proceeded in an orderly way. ^' Control-books'* 
were opened ; and though (under difficulties which always will 
occur in new undertakings, change of officers, novelty of the 
practice, and so forth) these books have not always been kept 
up as they should have been, still a more or less complete detail 
of all expenditure, and all other material results, has been 
made available. The cultivation on known methods, and at an 
ascertained cost, has been provided for year by year in a sanc- 
tioned estimate, and as far as the work of first stocking has 
gone— now to over 7,000 acres— it has been very successful. 
If such results show that it was useless making a working plan, 
or if such a case may not be used as a text to point remarks 
urging the working on definite plans in other places also, I 
have nothing further to say. 

But what is meant also is, that our calculations as to the 
total amount of material to be available for cutting at tbe 
end of ten years (the chosen period of rotation) are all wrono*. 

Now, if this objection had been urged in a German or a 
French forest of oak or beech, where tables of growth-rates and 
all other datay as accurate as generations of observation and 
experience can make them, are in existence, it wouldof course 
be utterly condemnatory. But could any one possibly suppose 
that any calculation, however cautious, made for the first time 
on a new soil, with an almost unknown species,^ and on limited 
data, would prove to be so correct as to enable us to build 
positive conclusions on.it? I may possibly incur some blame 
for admitting that the conclusions have been proved wrong, for the 
year of cutting has not come : but still I think that owing to. 

• I mean of course, unknown as regards its rate of growth; wholly un- 
known too as to how it wpuld behave in *' bar" soil with canal irrigation. 
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a very gnat difference between the condUwm^ aemmed for the 
taktdaiiou^ and those really found to easiety it is extremely 
probable that if tbe total area named to be cut on the 
eompietion of a ten years' rotation, were actually cnt^ white 
individual compartments closely I'esponded to the tables^ the 
onttam would, on the whole, be very considerably less than the 
calculation. But is this^ I repeat, a matter of wonder^ in a 
plantation where the data for calculation were slender, and where 
certain conditions were expressly postulated, which conditions 
have proved impossible of realization ? 

The real objection no doubt would be*-^why did you make 
calculations at all? I answer that they were made partly 
because Government would always insist on it, and partly 
because it was known to everyone acquainted even witii the 
elements of forest management, that such calculations would only 
(in 6ur liien stage of attainments) be looked on as an 
]kiterestin|r exercise, and would be useful as indicating to learners 
the form and method adopted in making such calculations. 
No one expected them to prove absolutely correct. Moreover it 
Was necessary, in order to obtain sanction, to show some estimate 
of results. The calculations showed what may be indeed 
an excessive estimate^ but what sufficed, even if the 
results were reduced 40 per cent, to justify the undertaking* 
So that with these objects the tables of estimated yield were 
drawn up. They were based on the only daUi avaikble^ a 
certain canal belt of known age and certain sample areas. 
I can only ofier it as an opinion, %nt I think still that it is not 
so much the calculations that are erroneous, but that 
the conditions assumed as necessary for those results have 
not been attained, and this could not be foreseen. 

In the first place, a fairly r^ular supply of canal water 
was assumed i in fact, the supply has been meet irre- 
gular, and has, over extensive areas, caused a danger of 
actual failure, and a retardation of growth sufficient to tipset 
any calcmlation. It is natural that canal officers should 
care much more to extend their revenue by taking off water- 
courses to distant com fields than to save the Government 
plantation, bat we were hardly prepared for tbe harshness 
with which rules were in some cases made and enforced for 
keeping water out of the plantation. In the next place, it 
was supposed that on the deep and uniform, and rather stiff 
soil of the edge of the ^^ bar/' water could be dispensed 
with after a certain number of years' continuous irriga- 
tion. Whether owing to the earlier years' watering not 
having been Sufficient or sufficiently continuous, it is now 
found that water cannot be altogether dispensed with. The 
older growth, indeed, requires comparativehr little, but the 
nunfall is so scanty and uncertain that an artincial flooding once 
a seadon (or even oftener) is found indispensable, at least 
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up to the age of nine or ten years, which is^ of course^ 
all we have as yet experience of in this locality. 

It was also a3Bamea, I think — I write entirely from memnry*^- 
that forty ^^ stores'' or standard trees might be lefl for timbe.r 
growth on each acre cnt over« It is now known that this 
number will effectually prevent coppicing of the stools 
which resnlt from the cntting. 

There are also grave doubts wliether in the dry soil of the 
'' bar/' and under the precarious water conditions, shisham will, 
as a fuZtf, coppice successfully enough to make a treatment as 
" coppice'' or ** stored-coppice" possible. The plan will proba- 
bly be revised, and a modified treatment with a longer rotation, 
for the shisham, proposed. I think most officers are agreed 
that the greatest dendendum is to get a large propor- 
tion of evergreen growth introduced into the almost pure 
^ sbisham." The Tamaria artieulata is an evergreen, but it is 
of course looked upon rather askance, on account of its (real or 
alleged) low attainments in the scale of value. 

To resume briefly : I think then that auy candid observer 
must regard the starting of a '^working plan" as of the utmost 
necessity, and as of proved value, arid must admit that the cal- 
culations of growth were a purely subsidiary part of it; but the 
fact that on the first period running out, a thorough revision of 
the plan will be necessary, is no more than what one would expect 
in the first working plai^ of any Indian forest, and that this does 
not in the least show either that the plantation of the ^ bar' tract 
was a failure, or that laying down a working plan was unadvis- 
abla 

It may 9till be urged that the plan should have directed 
cultivation, but not entered into calculations of future 
yield. 

I reply that the calculations, as far as any forest objects are 
concerned^ were made chiefly as a learner's exercise, as afford- 
ing excellent practice in measuring, counting, and so forth. 
Unless a beginning is made even with data that are far from per-* 
feet, it is impossible to accumulate materials and observationa 
for future improved calculation. If the *' wrong calculations" 
BOW complained of had never been put into form, I doubt 
whether any notes and trial measurements would have been made 
at all, or any materials got togetlier for ultimately correct con- 
clusions. If Galilso had declined making observations with, 
the wretched telescope he possessed, and had insisted on record- 
ing nothing till he had a twenty-inch object glass to work with, I 
am afraid astronomical progress would not nave been as satis- 
factory as it has been. Infinitely more knowledge will be gained 
by revising the existing working plan, and correcting the con- 
fessedly tentative calculations of yield, seeing where and how 
they were wrong,— than if we, having carefully omitted up to 
188 L to calculate any sort of estimate, were then to set to 
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work for the first time to make a calculation of yield. It ig 
much better to make an imperfect estimate, and correct it ^ra- 
dually^ than to wait and do nothing till perfect data ^' come 
down from on high." 

But that there should be any boasting about the future results 
based on such calculations is indeed unreasonable. 

Yours, &c., 

B. H. Baden-Powell, as., 
Late Con8€7*vator of Forests, 



In the July number of the Bevue des Eaux et ForSts are pub- 
lished extracts from M. Bert's Report on the forests of Cochin- 
China. It is difficult to say what better we could have expected, 
but all the same M. Bert's Report does not seem to us to come 
up to the expectations we had formed after the fuss that was 
made about his visit to India, and the results that were ex- 
pected from his inspections in Cochin-China. After going 
through these published extracts, it seems to us that it would 
not be worthwhile to translate the whole of the extracts, so we 
give, as shortly as possible, a sort of summary of their contents. 

French Cochin-Ghina consists of the delta of the Cambodia 
river, and small portions of adjacent territorj. It is chiefly 
alluvial soil, and has but few hills, and those on the Eastern 
frontier, the highest point being, it would seem, Nuibacten, 
2,900 feet. The climate is tropical, the maximum temperature 
being about 95^, the minimum about 62% and the mean of the 
year about 83^. The average rainfall is about 60 inches. 

The forests cover an area of about 3,120 square miles, or 
13*3 per cent, of the whole extent of the colony. The most 
important forests are on the eastern side of the colony, those 
of the river delta being, as usual, chiefly mangrove swamps. 
These forests may be classified in two ways : Jlrst, according to 
the nature of the species, into evergreen, deciduous, and mixed 
forests ; and, secondly^ which comes to much the same thing, 
according to locality, into coast forests, plains forests and hill 
forests. 

The coast forests are again sub-divided into ' mangrove forests,' 
liable to the action of the tides, and composed chiefly of lihizo' 
plujray Bruffuieray Sonneratia adda^ and Kandelia Rlieedii; 
and ' marsh forests' only occasionally inundated at very liigh 
tides, in which the principal trees are Avicennia^ Pongamiaj 
Barringtonia raeemosa, and Melaleuca Cajepuiu The latter 
tree is called ^ tram,' and in some of the western provinces is 
found gi'owing gregariously in areas of considerable extent: 
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TIiQ plains forest8y the chief trees in which are deciduous^ 
consist principally of species of DipUroearpua^ Shoreoy Tet^ 
minalia^ DaB>ergia eultrata and purpurea^ Melanorrhtea tuitata, 
Dillenia pentagyna^ Careya and Buchanania. 

The hill fof€9t$ contain a mixture of evergi-een and decidu- 
ous trees, of which a long list is given, the principal ones being 
ZagerstrmrniOf PteroearpuSf IHospyros^ ArtoearpuSy Oardniay 
Calaphyllum, JSopea, Vateriay Xylia dolabri/ormis, Mesua 
ferreay Helta indicGy Maehilus and Butea. Most of these trees 
have quick growth, reaching, at the age of 100 to 120 years^ 
a girth of 5 to 7^ feet, and are consequently fit for felling at that 
age. M. Bert gives a useful table of the principal trees 
with their native names, season of flower and fruit bearing, 
maximum size, and the specific gravity of their timber^ which 
we need not reproduce. 

The forests of Cochin-China have, it appears, like those of 
many parts of India, suffered very extensively from jhnm 
caltivation (called in Annamese ' r&y'), from jungle fires, and 
from the system of working which has hitherto obtained, of 
cutting out one by one all the trees of good kinds to the 
generfd deterioration of the quality of Uie forest. Permit 
holders are restrained by only one rule, and that is the pro- 
hibition of felling trees of less girth than 2^ to 4^ feet accord- 
ing to species. The demand on the forests is not very consi- 
derable, except for the best kinds of building timber. Fire- 
wood and charcoal are only required in small quantities for the 
nse of the large towns; a small -quantity of timber merely is 
required for boat and cart-building, and of minor produce bam- 
boos, wood oil, resins and wax are the most important articles 
of trade. So that it is only as regards large timber that there 
can be said to be an insufficient supply. Timber is taxed by 
Government at the high ad valorem rate of 25 per cent, on the 
market value, and the yearly revenue amounts to about the 
following amount : — 

Timber ..• ... ... 123,000 francs. 

Permit fees ... ... 29,600 „ 

Minor produce ... ... 66,000 „ 

Total .•. 208,600 „ 
Equivalent to ... £8,840 



No information is given regarding the expenditure, so 
we can gain no idea of the net yield of the Cochin-China 
forests. 

The whole of the forests appear to be subject to very ex- 
tensive ' rights' which are enjoyed by the surrounding popula- 
tion to the extent, that not only can they cut what they require 

17 
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for domestic purposes^ but they are also at liberty to cat and 
sell to the holders of permits. This is, however, much the same 
as iu the forests of many parts of India^ aud certainly in the 
open forests of Chittagong. 

The concluding paragraphs of these extracts from M. Bert's 
report go to show that what is now wanted is to restrict the 
fellings and to save from destruction by jhuming some of the 
forests. We presume M. Bert has recommended the formation 
of reserves^ but on his recommendations and the probable 
future policy of the French Government in the management 
of its Cochin-China forests, the present extracts are unfortu- 
nately silent. 



if jtttatMtt 4 an Jttdian ^arwt ^fm io Paurititis, 

Some extracts from the letters of Mr. R. Thompson, Deputy 
Conservator of Forests, who is now engaged in examining and 
reporting on the forests of the Mauritius, may interest our 
readers. Mr. Thompson reached the Mauritius on April 29th, 
afler a very disagreeable rough passage vid Aden. In a letter 
to us he describes the forests as having been badly cut over, 
but little now remaining. The following is an extract from a 
letter to Dr. Brandis :— - 

'^ As regards the forests there are only a few of small extent 
remaining, and these in inaccessible places on the bill slopes. 
The Crown possesses but few valuable forests, each of small 
extent. Where not cut over the forests are of the tropical 
evergreen type, dense and moist, but here attaining no height 
The average height is not more than 35 feet, though individual 
trees are to be met with towering above the rest of the forests 
to a height of 50 feet. Sideroxylon grandiflorum is the tallest 
tree I have yet seen, frequently attaining a girth of from 12 to 
19 feet There are upwards of 20 species of Eugenia. A very 
fine Canarium Colophania and several Imbriearia are also pre- 
sent A beautiful tree Calophyllum inophyllum occurs in some 
tracts. Formerly it was more numerous, and occupied the 
ground nearer the Sea Coast ; now it has been driven into 
the hilly regions. We have also some four or five species of 
DioBpyroi. Tree ferns are very numerous, and many attaining 
a height of 25 feet. 

^^ Several introduced species ha venow become sub-spontaneous, 
and grow with intense vigour. They are fast invading every 
available space in the country, and are crowding into the 
original forests as fast as they can find room. Owing to this 
invasion, it will, I imagine, be a difiicult question to decide what 
will be the best method of treatment for the existing aboriginal 
forests. As evergreens the forest to remain in a healthy con- 
dition must be cautiously treated to preserve the soil from 
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exposure and consequent deterioration. I have observed that 
"wherever a tree^ here or there^ has been removed, numerous 
others have been killed by the action of the winds (which here 
are very strong), and the open space created has admitted a 
liost of inferior introduced species, I would ask your advice 
on this question. It is one of the first questions of the day 
■as regards the life of the few forests remaining to the 
colony. 

^^ Apart from the indigenous evergreen forests, there has 
sprung up everywhere, where woods have been cleared, or the 
land allowed to fall out of cultivation, a dense growth of such 
species as Tetranthera laurifolia and Tetranthera monopetala with 
Rubua moluccana^ which have taken firm hold of the soil. 
In the lower parts of the island, Aeacia leucoceplialay Albizzia 
Lehbek and others introduced from India and elsewhere are 
now the prevailing types. 

'^ Several plantations have been formed of late years in which 
a great many of our useful Indian forest trees are now growing 
with gi'eat vigour, the teak excepted, the latter appearing to suffer 
from want of a free soil and sub-soil drainage. The existence 
of these plantations is of very great importance to the colony, 
as a npmber of hardy and rapid growing species have not only 
succeeded well, but they appear to have become naturalized 
likewise. On the whole, the island, considering how very great 
has been the destruction of its primeval forests by the exten- 
«ion of sugar cultivation, is extremely well wooded with low 
scrub jungle; and thus protection is afforded to the soil. These 
scrubs, if protected, would grow up into well-stocked forests, I 
have no doubt. 

** The annual production of sugar is upwards of 30,000 tons. 
One-third of the area of the island is supposed to be under 
sugarcane cultivation. The island is extremely unhealthy, 
fever being the prevailing disease. It is so bad that all the 
low-lying country has been abandoned by the people who 
can afford it, and who are now living on the higher situations 
in the centre of die island. 

" Pinu9 longifolia grows very well here. I would ask you 
kindly to tell me what other pineB we could usefully introduce 
into the colony, and whether you could suggest any other 
broad-leafed species for a climate such as we have here. On 
the higher parts of the island the annual rainfall is from 140 
to 150 inches. The temperature is never higher than 80", and 
never falls below 50^. There are of course strong winds, 
which blow from the south-east for upwards of eight months 
of the year. These winds are very trying to young 
trees.'' 

And portions of Dr. Brandis' reply may not be without 
interest :«- 
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*^ Besides Pinus longi/oliaj Cupressus tarulota^ and the eastern 
pinesy P* Ka«ya and P. A/erkusiif of Indian species, the seed 
of the K(w/a pine to be ^t from Assam, that of Merkusii from 
Burma, there is also Pintu eanariensia, which has doubtless 
been introduced on the island already, and the seed of wluch 
can be got from nurserymen in England. 

'^ You ask about the treatment of the natural eyergreen forests, 
with reference to the introduced species, which you say are 
taking the place of the natural woods wherever a clearance 
is made. 

^^ What you say reminds me of the Nilgiris, where the natural 
evergreen forests (sholas) have much diminished, and in their 
place forests of Australian Eucalyptus and Acacia have sprung 
np^ which are much faster growing and much more useful than 
the original inhabitants of the plateau. 

^* What you should do I think is to review the different natural 
species^ and to point out which of them are really valuable, 
either on account of their rapid growth or on account of their 
timber and other products. The growth of these should be 
encouraged. But you should also review the introduced species, 
which experience has shown to thrive well on the island^ and 
point out those which are most valuable, because they spread 
readily^ grow rapidly, and furnish good timber or other pro- 
duce. And the growth of these should be encouraged by all 
means. Not only on the Nilgiris, but elsewhere also> has it been 
found that exotic trees often adapt themselves better to a conn- 
try than the indigenous species. 

" I have no very clear idea of the objects of Forest Adminis- 
tration in Mauritius if denudation has not progressed much ; 
I understood formerly that it was chiefly the fear of denuda- 
tion which had induced the Colonial Government to turn 
its attention to their forests. But what you say makes me 
think that these fears must have been exaggersted. 

^^ Doubtless there is great demand for fuel, and I suppose that 
the 30,000 tons of cane sugar which are exported annually will 
consume a good deal of firewood. And some building wood is 
doubtless also wanted in the island, though the importation of 
teak from Burma is considerable. 

^^ In any case it will be well for the Government to have 
as large an area of forest under their control as possible, 
and to this point you will doubtless chiefly direct your atten- 
tion. I do not know whether it will be necessary to pro- 
pose that Government should take the supervision of private 
forests.'* 

. (Since the above was written, Mr. Thomson has re- 
turned to India, and has kindly sent us a ' copy of his 
report which we hope to be able to review in our next 
number.— £ci; 
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J J. Official J'apbi^s. 



^e W^hwK ^m in ihe %niral |r«dn£«s : 

Being an Esstrad from a letter from the Chief Commiseioner of 
the Central Provinces^ to the Oovemment of India^ dated 
the %hth June 1880. 

The Chief Commissioner believes that, as a general rnle^ the 
Mohwa tree is not destroyed by the people. It is too valuable 
for its produce to be cut down and sold as timber. Ordina- 
rily, the trees cut down are those tiiat have ceased to bear 
fruit. The diminution in Mohwa trees, over considerable areas^ 
results from the enormous extension of cultivation there has 
been during the last fifteen or twenty years. They have dis- 
appeared in common with other forest trees. Of the Mohwa 
trees, however, many are left, and these are seen now in the 
midst of cultivation. Being valuable, they have been spared, 
when other trees have been cut down. But no seedlings 
grow up in the cultivation, and there are, therefore, no young 
trees. 

It is the absence of young trees in localities such as des- 
cribedy recently reclaimed from jungle, that has largely generat- 
ed the idea that the Mohwa is disappeariuj^. When, in the 
course of years, cultivation encroaches on the forest, the Mohwa 
must disappear in common with other trees; but wanton 
destruction of this valuable tree is believed to be an altogether 
exceptional proceeding. 

*' With the view, however, of ensuring the preservation 
of the tree in village areas, the Chief Commissioner has includ- 
ed the Mohwa among trees which proprietors are prohibited 
from cutting down without sanction, and further circular (of 
17 th October 1879) instructions have been issued to all district 
officers, requiring that private owners should be encouraged 
*^ to propagate a tree the fruit of which, in a year of scarcity, 
is a valuable aid to the general food-supply of the country." 

In forest tracts the production of Mohwa has, the Conserva- 
tor reports, his special consideration ; and his opinion is that 
there need be no ^^fear of any material diminution in the sup- 
ply .'' The Mohwa being indigenous, the process of reproduc- 
tion proceeds uninterruptedly and naturally in forest reserves, 
and, as a consequence, fruit-bearing trees must permanently 
cover extensive areas. 
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etitrs 4 the JJemtarg of J5tat« on the forest ^tjftris 
for 1878-79. 

In the year to which these reports relate^ the India Forest 
Act came into force, and steps were taken by the Forest De- 
partment for declaring forests reserred under the terms of that 
statute. The area of demarcated reserves on the 31st March 
is stated to have been 15,127 square miles, or a decrease of 
3,986 square miles, compared with the figures given in the report 
for the preceding year. As a reason for this, it is explained 
in the Inspector-Generars review that it was not found expe- 
dient to declare the whole of the forests reserved under the 
Act which had been thus declared under the former rules. I 
conclude, however, tliat the demarcation of reserves will be 
continued, and that in course of time considerable additions 
will be made to those already demarcated, for in the orders on 
the Bengal Report it is stated that the area of reserves in that 
Presidency was expected to be increased by over 50 per cent, 
during the past year. 

In the Punjab the delay in legally settling the reserves is 
attributed to the weakness of the staff available for the work. 
The temporary increase of three Deputy and Assistant Conser- 
vators to that Province, reported in your letter. No. 29 of the 
19th December last, will, I trust, prove sufficient for the pre- 
sent requirements of the Forest Department there, for it is 
important that the work of demarcating and settling reserves 
under the India Forest Act should be carried out with as 
little delay as possible. 

The attempts at fire protection during the year have not 
been uniformly successful, but I am glad to see that this sub- 
ject has received from your Government the attention which 
from its importance it deserves. 

The financial results of the year have not been favourable. 
During the time when the whole available force of the Forest 
Department has been engaged on works of demarcation and 
improvement, it was hardly to be expected that the revenue 
should be , maintained at a high average^ but upon the com- 
pletion of the most important of these works, more attention 
can be given to the development of the resources of the forests, 
and as soon as it is found practicable generally to resume 
girdling operations, and attention can be given to the develop- 
ment of the timber trade, the financial results of the adminis- 
tion of the State Forests will, I doubt not, speedily improve, 
and the benefits of the works undertaken for their improve- 
ment in recent years make themselves apparent. 
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watifs oi ih ^msi ifpartmuitt pt 1880-81. 

Taken as a whole, these estimates show a g^radual falliog-off 
in the net revennes of the Department, which appears to be 
the result of increased expenditure and diminishing receipts. 
The former is, no doubt, due to the greater attention that has 
of late years been given to the demarcation and improvement 
of forests, whilst the latter is to some extent accounted for bj 
the stagnation of trade and the effects of the drought and 
scarcity which have, of late years, prevailed in certain provinces 
and districts. But, whilst giving due weight to these circum- 
stances, I cannot but think that the dimiuishing returns to 
the State from this source of revenue must be in some measure 
due to defects in the administration of those provinces where 
the forest revenues have mostly decreased. It is, however, 
satisfactory to learn that in the Central Provinces, where the 
administration has been efficient and economical, the forests 
have yielded a steadily growing surplus. 

In your general review of these Budget Estimates you have 
very properly directed the attention of Local Governments 
and Administrations to the necessity of checking the recent 
large and continuous reduction in the surplus revenue of the 
Forest Department. I trust that your remarks on this 
subject may lead to such improvements in the management of 
the State Forests as will ensure more satisfactory results in 
future years, and that it may not be found necessary, in conse- 
quence of diminished revenues, to restrict expenditure upon the 
requisite works of forest conservancy. 



tStttlisatlott ef ^mbtttt for ^^tr-S^iotk 

Thb following papers on this subject have been received from 
the Secretary to the Chief Commissioner of British Burma :— > 

From the Conservator of Forests, Pegu CireUy to the Secretary 
to the Chief Commissioner^ British Burma, Srd May 1880. 

I HAYK the honor to submit copy of a letter from Mr. Rout* 
ledge, of 18th March 1880, together with a memorandum on 
the practical working of the British Burma bamboo forests 
for paper<-stock. 

The enterprise seems to me worthy of support, and, if I 
may be allowed, I would most respectfully make the following 
suggestions : — 

1. As regards bamboo shoots obtained from natural forest— 

(a) that the promoters of the enterprise should obtain 
such shoots, free of royalty, for a certain fixed number 
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of yean, and afterwards half the amount which may 
be payable on mature bamboos: 
(6) that they should, for a certain fixed time, have the 
firewood for the use at the crushiug factories free of 
charge. 

2. As regards land for plantations, I would recommend 
that a limited area of waste-land be p:ranted to the promoters 
on suitable terms, one of which should be that the land be, 
primd faeie^ used for the purpose asked for, and that the pro- 
moters may not sell any material growing thereon, save bam- 
boos, without first paying its price to Government 

3. I have the honor to request early orders how to answer 
Hr. Boutledge's letter. 

Memorandum by the Comervator of Forester Pegu Circle, on 
Bamboos for Paper^Stock. 

In July last I was deputed to Claxheugh, near Sunderland^ 
to see the manufacture of paper from bamboos sent from 
fiurma. 

I did not, and do not, intend now to describe the process by 
which the bamboo is converted into paper, further than that the 
bamboo was crushed by iron rollers, that the nodes vrere cut 
out by steam saws, that the pieces were boiled in a caustic solu- 
tion, then torn by a steam-driven scutching devil, and dried by 
being gradually moved up through a drying tower, through 
which a blast of hot air was driven. After Uiis, the woolly- 
looking material was treated like any other paper-making 
material, by being boiled in large vats, with bleaching chemi- 
cals^ and constantly passed through closely-fitted rollers armed 
with knife edges. 

The result was an exceedingly strong and even paper, marred 
only by numerous yellow scabby-looking spots, which ^ under a 
magnifying glass, it was easy to see were pieces of the hard 
silicate outermost skin of the bamboo, which had not been suffi- 
ciently affected by the boiling in the alkali solution. 

It seems at we same time clear that if the bamboos are 
exposed, the action of the caustic solution sufficiently strong, 
and for a time sufficiently long to effectually soften these 
glassy scales, the rest of the fibre, the chemical composition of 
which is different, would be destroyed. 

The question which thus arose is whether (1) this outer 
skin is of the same hard nature in quite young bamboos ; (2) 
whether it would be possible to prevent the hardening of the 
skin by protection from the sun, or otherwise after the bamboos 
have lieen felled. 

I made, after my arrival in Burma, a series of experimentfi, 
and find tiiat the outer surface begins to harden when the 
young shoots have attained an age of two months, but remains 
still soft beneath the sheaUis in sheathed species ; soon, how- 
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ever, after the bamboo with a still soft surface skin has been 
filled, the outer ontide hardens, even if not exposed to the sun, 
and feels glassy to the edge of a knife or touch with the 
teeth. 

It is possible that this mi^ht be prevented by sinkings the 
young shoot into water ; but this is an operation exceedingly 
difScutt and expensive if it has to be carried out on a large 
scale. The buoyancy of the material is too great, and we 
found the greatest difficulty in sinking a raft of only a few 
hundred stems. 

In my opinion, it will, therefore, be necessary to crush the 
bamboo as soon as possible after it has been cut. 

Premising this, it remains for consideration whether, and in 
how far, it will be practicable to utilize the bamboo resources 
of this country for paper-making, both with regard to natural 
forests and artificial plantations. 

For years to come, even if the scheme of plantations turns 
out practicable in every way, the only resource lies in the 
natural bamboo forests ; and the question is in how far the 
forests can satisfy the probable demand, and which is the best 
manner of extracting the material. 

One factory, I understand, should, in order to be profitably 
worked, turn out 3,000 tons of stock annually. According to 
my estimate, it will take 1,000 large green bamboos to yield 
one ton, or 3,000,000 shoots for each factory. 

A good bamboo forest can yield 150* young shoots per acre, 
and would, therefore, consume the outturn of 20,000 or nearly 
32 square miles. Bamboo forests of this extent are available 
in several places in the Pegu circle ; and after enquiries insti- 
tuted during the forest season just elapsed, I have come to the 
conclusion that the best places on which crushing factories 
could be established in the Pegu circle are Zangtoo on the 
Pegn choung, about 50 miles above Pegu, Way on the 
Thongzai choung, 22 miles above Thongzai, and Kynai, 
making on tlie Beeliug 14 miles above the railway line. 

Suitable shoots are only obtainable from 15th August to end 
of November, and during this period the whole 3,000 tons 
have to be crushed. At the same time, the material can be 
taken down on bamboo rafts to Rangoon. 

It is possible to get at present a limited quantity of jroung 
bamboo shoots at the places above mentioned, at a cost of Bs. 15 
per thousand ; and if the managers of the factories manage- 
ed gradually to absorb the bamboo trade on the Pegu, 
Thongzai, and Beeling streams, which amounts to some 600,000 
to 700,000 mature bamboos per annum, and which is at pre- 
sent exceedingly profitable, they ought to be able to obtain the 
whole quantity of young shoots at the above price, and obtain 

* Valuation BvayejB in the Fega Forests gave 200 young shoots per acre. 
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carrying power for the omshed material to Rangoon, where, 
in ail probability, their central factory wonid be located. 

The forests would be benefited by the work in qnestiony 
especially as regards the reprodnction of teak ; and it has been 
observed that where bamboo-cntting has been most severe, 
the reproduction of teak^ and general improvement of the forest^ 
has been most successful. 

The great drawback to thus solely depending on the natural 
forests for the supply of young shoots is the limited time 
during which they can be utilized, and it has oflen been pro- 
posed to augment this resource by the creation of irrigated 
plantations. It is argued that sugarcane is thus grown by 
irrigation in India, Egypt, Spain, Peru, and elsewhere, and that 
it would thus be possible to force a continuous crop of young 
bamboo shoots. 

That it will be possible to extend the period of the growth 
of young shoots there is no doubt, and Burman gardeners 
tell me that they have obtained shoots from bamboos during 
the hot weather, but such shoots are nothing in size to the rain 
shoots. This is natural, as the evaporation through the leaves 
during the hot season is far too excessive. Hot-house experi- 
ments are no proof whatsoever, as the air can be kept moist^ 
and evaporation at exactly the degree of intensity required. 

I have my doubts whether it will be possible materially to 
change the character of the bamboo in that respect, though 
it is natural that the annual yield of young shoots would be 
materially increased. To what extent I am not in a position 
to predict, but the subject is worth a trial by anybody inter- 
ested in the question. I have selected a few clumps of 
bamboos in a suitable locality near Rangoon, which are now 
treated with a view to ascertain in how far irrigation will 
increase the yield of young shoots, and whether it will be pos- 
sible to obtain a constant yield throughout the year, and an 
acre of different bamboos will be planted during these rains 
in the Tharrawaddy forest garden. 

The enterprise, if commercially feasible, would be of great 
importance to the province by opening out a new industry^ 
and is worthy of all support which can be given to it. 

DerMroffidal from, T. RcutUdgey Esq., Glaxheughj Sunderland^ 
to ilie . Conservator of Forests, Pegu Circle, dated the 18th 
March 1880. 

I have just received your welcome letter of the 6th Febru- 
ary, and am disappointed to learn the delay in the plantations 
of bamboos, especially as I had fully counted on their success, 
and this loss of a year, coupled with your report as to the costs 
of collecting young season shoots from the natural forests, is to 
me a very serious matter. 
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I cannot say that I am veiy much surprised at your views 
thus expressed, '' that the supply of labour for coliecting these 
young shoots is very limited/' as looking at the very short 
season during whioh such collection must, of necessity, for 
season shoots, be confined, in spite of what numerous other 
corresponding friends have asserted, I failed to see how the 
supply for a central factory for the whole year's consumption 
could be assured, and thus my anxiety to see whether a greater 
or longer continuity of cropping could not be forced 
by regular plantations, which system also, by confining the 
bamboo supply within a smaller radius, would obviously 
at the same time minimise the labour, cost of cutting, 
and collection, as well as that of the mechanical preparation of 
the rough raw stock and its carriage to a central factory. 

I am very much obliged by your investigations and experi- 
ments as to the hardening and silicification of young bamboo 
shoots, as they confirm conclusions I had arrived at theoretically. 
The reasons are as follows : — 

We know that young shoots contain^ say, at eight to ten 
' weeks old from 60 to 70 per cent, of sap. Now, this sap is in a 
fluid condition, and present throughout the whole length the 
shoot : this shoot being transversely sectioned by nodes, it is 
obvious that no evaporation of the sap as and when the shoot 
dries, which with your heat takes place rapidly, can possibly 
result /rom the inside; it therefore follows that all evaporation 
of sap must be through the walls of the annulus from the insid^ 
to the outside. 

Now, the sap contains in solution silica or silicic acid, lignine, 
pure resin, glutinous, starchy and colouring compounds as 
substances ; and as it follows that only the aqueous or liquid 
portion of the sap evaporates, it also follows that as such 
evaporation or drying takes place, such compounds are deposit- 
ed in a solid form in the corpus of the annulus, and the silica, 
the most difiicult chemically to deal with, forms a glassy skin 
on the interior wall, thus sealing up its analogues or confreres. 

Now, if the young shoots can be crushed when green and 
freshly cut, such crushing expresses the major portion of this 
fluid sap, and, therefore, k^Ai/^ fluid these extraneous matters are, 
to a great extent, got rid of; and thus it follows that the sub- 
sequent chemical process is very materially simplified, and the 
quantity of alkali required to neutralise and render soluble such 
extraneous compounds, very considerably diminished. I do not 
hesitate to say 100 per cent, or one-half. Now, if bamboo 
shoots can be floated shortly afler cutting, in other words 
immersed in water, I think it necessarily follows that no evapo- 
ration csn take place : this being, as it were, balanced, the ques- 
tion is, therefore, and that an important one, which I ask you 
to assist me to solve, how long can such immersion be continued 
without damaging the corpus or integrity of the bamboo ? As 
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on ibid crucial point mnch hin^as^ of course such water must 
be kept fteth^ that is^ the pond in which such stems, waiting 
their turn for crushing, are stored^ must have fresh water run- 
ning in and out continuously. I have had young shoots her^ 
immersed in water for six months without apparent damage ; 
but of course your climate and temperature is very different to 
this ; and I am afraid that in Burma such period of immersion 
would be very much curtailed^ and any lengthened immersion 
result in rothng so called^— /<?rm«ntot{on and desirtictian. Still 
this is a very important point to clear up as far as possible. 

A correspondent lately writing me, spotting as you have done 
the limited supply of labour during the limited period of collec- 
tion for young season shoots, and also the facts that during such 
period of collection the jungle is naturally in a very morassy and 
buoiid condition, rendering transit for cut stems a very difficult 
operation, has suggested that these difficulties might be mate-*- 
rially reduced by cutting the yonng shoots, but leaving them 
while detached from the stool, atiaohed, or supported by the 
surrounding stems for a more convenient period of collection, 
pending which, thus, as it wercj suspended, they would get 
dried, that is, lose two-thirds by evaporation, and then, at the 
drier season after the rains, be more readily collected and 
conveyed to a factory or station. 

Of course my objection still obtains or remains, vie., that 
such drying would leave the silica, resinous, and other compounds 
deposited in the body of the shoot ; ^' but half a loaf is better 
than no bread.'' I mean better to have the shoots in this con- 
dition than not at all, pending Qf course the formation of 
plantations. 

Now would such shoots left in eitu as cut get mouldy and rot ? 
Would the weevil or borer beetle, or worse still the white ants, 
attack them ? Can you throw any light on these points? If so, 
pray do. 

The collection of 20,000 tons green young shoots, to furnish 
supply for, say, 60 tons weekly, 3,000 tons of finished stock 
annually, is, it must be admitted, a formidable question, and 
this merely for one factory. 

Hence, my programme originally for the absolute necessity 
of plantations; and why not? Sugar is thus grown under 
irriffotum, and irrigation solely , in Egypt, Spain, Peru, and 
elsewhere, the 400,000 tons jute fibre is produced from planta- 
tions annually, to say nothing of rice, hemp, flax, tea, coffee, 
&c., &c., and why not? Bamboo I Why not? And this more 
especially as bamboo plantations once formed would be, so to 
speak, perennialy whereas many of the products named above 
have to be sown and cultivated anniuMy, 

Pending plantations coming into productive cultivation or 
cropping, liowever, a factory laid down in a suitable locality, say, 
at or near Pegu as you suggested, we must^ of necessity, avail 
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of supply from the native forestfl or jnn/j^les ; and thus I beg to 
confirm the contents of the last letter of tixe 9thMarehj and also 
that I wrote yon in September. 

Pray let me know therefore if t/ou can forward my views as 
to a grant of land in a suitable locality, and the terms ; or 
whether I must apply, officially, to the Chief Commissioner or 
direct to the Viceroy, or the India Office here. On either of the 
two latter events kiiadly sapply me with full details as to the loca- 
lity, the. extent of land, and the terms I shonld offer ; and I shall 
look most anxiously for your reply to this request, as I believe 
such is the rapidly increasing scarcity of rag material, and the 
demand for fresh material in our paper trade, that these parti- 
culars furnished I can go ahead. Without them I can do 
nothing. 

You promised a letter to the Chief Commissioner. Do pray 
take action, as I request, and give me a locits standi. As you 
will see I am sure that to attempt to form tf company or asso- 
ciation toithont or before I can show I have a bamboo district, 
both for collection and plantations, would be like the play of 
Hamlet with the part of Hamlet left out? 

I say no more, but relyiug on you remain, &c. 

From the Aseietant to the Secretary to the Chief Commiemner^ 
British Burma, to the Conservator of Forests, Pegu Circle^ 
Uth May 1880. 

With reference to vour letter No. 139-111, dated 3rd instant, 
with enclosures, on tne subject of Mr. Routledge^s proposals to 
utilize the bamboo forests of British Burma for paper-stock, I 
am directed to request that you will be so good as to inform 
Mr. Routledge that tlie Chief Commissioner takes great interest 
in the success of his experiment, which he will be ready to 
encourage by the grant of all reasonable and proper facilities. 
The Chief Commissioner approves your proposals to remit the 
royalty on young shoots, and afterwards to charge reduced 
rates for a certain number of years, and to grant fuel for the 
factories free for a certain time. There will be no difficulty in 
arrangiog to let Mr. Routledge have a grant of suitable waste- 
land for the purpose of a bamboo plantation upon easy condi- 
tions. 
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JuLT. — Amon^ the Editorial Notes will be read with interest 
a notice of a paper by Professor S. Gooke, of Poona, on the 
climatic influence of forests. The conclasion will be hardly 
accepted by many. The increase of the rainfall is the object 
aimed at — by the restoration of forests on the hill ranges on 
the large scale. Some interesting explanations are given as 
to why wood-dad hills should have this effect. The writer 
admits that isolated groups of trees and small forests cannot 
do much. He undervalues, however^ the effect of forest in 
maintaining the supply of water, in tanks, streams, and springs. 
Here we think he is wrongs and for a very simple reason. 
Even if the effect of forests on increasing rainfall is not theo- 
retically doubtful, it ie always doubtful how far any departmental 
exertions can practically secure it, whereas the other effect is 
certain^ and can be produced. We can prevent water evaporating 
and springs drying up, and we can secure the flow of the 
water in such a way as to prevent its tearing away the soil 
carrying down silt and boulders^ and producing ravines, and, 
therefore, we lay greater stress on this effect of forests. Among 
the Editorial Not^ also some remarks on transplanting very 
large and old trees will also be read with pleasure. 

A long paper on tile and brick-making has no interest for 
Indian foresters. 

Next comes a paper on the ^' top dressing of conifersB," — ^a 
proceeding which may be considered in the case of parks and 
shrubberies, but cannot be applied to forest cultivation. 

Those who have undertaken the cultivation of the Bignonia 
epeciosa will find a good paper with the title of ^^ the Western 
Gatalpa tree." A small experiment in the Lahore district, with 
this tree, has been so far wonderfully successful ; the rapidity 
of growth is astonishing. 

An account is then given of the proceedings of the Edinburgh 
Botanical Society, which includes a notice of Captain Wood, 
the Oudh Conservator's experimental plots for the exact mea- 
surement of trees ; no account of the method is given, and we 
hope some correspondent in Oudh will let us know in detail 
what is being done. 

August. — In a former review we called attention to a paper 
on the question of the effect of prunings and other debris, if 
left to decay at the foot of the trees. This paper which, 
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i^heiher we agree with it or not, is well worth reading ; the 
Editor condemns it strongly. 

The paper already noticed on " Forest Economy in Sweden'' 
is continued. 

There is little else in this number to interest the Indian 
Forest officer. The following notice of Sir ft. Christison's 
communication to the Meteorolgical Society of Scotland, we 
shaU, therefore^ have space to reprint : — 

^' Thk Relation of Climatb to thk Growth of Trebs. — 
Aa interesting and suggestive paper on the influence of climate 
upon trees was read by Sir Robert Christison, Bart., at a meeting 
of the Scottish Meteorological Society, in Edinburgh, on tlie2lBt 
July, in which he proposed that the Society should institute 
an inquiry into the relation of climates in Scotland to the 
growth of trees. In the course of his remarks on the subject, 
he said that on examining a section of a tree trunk, it would 
be observed that there was a difference in the amount of wood 
in the various rings, and these variations were due to the 
circumstances in which the tree was placed at different periods 
during its growth. Doubts had arisen as to the uniformity of 
this rule, but he himself had never met with a single exception 
to it These exceptions must be so very rare as scarcely to 
interfere with any practical application of the general rule. 
He. then referred to a section of a tree which had been blown 
down at Barston, near Chesterfield, Derbyshire, in which there 
were 480 rings distinctly marked, and these rings were in 
some parts of the tree very iiTegular. If account were taken 
of the external measurements of trees, they should be able to 
appreciate the influences in question which affected their growth, 
and by observing certain invariable precautions it was easy to 
obtain uniform and trustworthy measurements to the accuracy 
of a tenth or twentieth part of an inch. The ti!iain advan- 
tages of the method were that they could separate the influences 
of each season as regarded grow^th, and come to a definite con- 
clusion. in a short time, whereas hitherto they required several 
years for that purpose. His object was to ascertain whether 
the Meteorological Society would not find it suitable, with 
their great advantages and numerous opportunities of observa- 
tion at their many stations, to organize a methodical inquiry 
into the influences of the various climates of Scotland on tree 
growth. The measurements would require to be ascertained 
and noted with the greatest exactness, and also the elevation 
and exposure precisely described, and information given as 
exact as possible as to the cold in winter, and heat, sunshine, 
and rain from spring to autumn, as well as any other collateral 
circumstances^ such as accidental injuries, and ravages of the 
insect tribes. As indicating the valuable results that might be 
obtained from the proposed inquiry, Sir Robert stated what he 
had himself observed last autumn in a wood at DuU^ Strathtay, 
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where the proprietor objected io thinning his wood. In this 
wood^ he said, his attention was principally directed to the 
larches^ which, taking the average of the most favoured loca- 
litiesj had, he found, grown during their first thirty-three years 
at the rate of one inch in radius in seven years. Taking this 
\ growthj and comparing it with a growth shown in a section of 
V a larch from the Glamis grounds, which measured twelve feet 
in girth, and which was 110 years old, he found this — ^that in 
the Glamis larch there had been a growth of an inch during 
three years and a half for the first thirty-two years, and that 
it was therefore presumable that, though the trees at Dull now 
looked healthy enough, they had ceased to grow at a profitable 
rate. He afterwards visited the wood ou Drummond Hill, 
belonging to Lord Breadalbane, which lay on the opposite side 
of the valley to the one he had already described. He found 
that the best larch trees there were about eighty-five feet in height 
and four feet ten inches in girth. On proceeding to ascend the 
hill he observed that great care had been taken to thin out the 
wood. He observed very little difference in the appearance of 
the wood for the first 200 feet of ascent Suddenly, at the 
height of 800 feet above the sea, he came upon a shelf where 
the soil was much deeper, and there they found trees seven ieet 
ten inches in girth, and from 85 feet to 115 feet ill height. 
As they went further up the trees diminished in growth. This 
showed that the effect of elevation, heat, exposure, and soil 
were all circumstances to be taken into account in explaining 
the variations in tree growth. 

*^ The Chairman, Professor Oeikie, in concluding the discussion, 
said that he had no doubt the Council would be very glad to 
give Sir Robert Christison's suggestion tlie most careful con- 
sideration. There were two phases of interest in connectioa 
with this question — a prospective interest and a retrospective 
nterest— inasmuch as while valuable for the guidance of arbori- 
culturists in future, the inquiry might also yield much infbrma- 
tiou as to the meteorological conditions of past years. Last 
year, when in the great forests beyond the Kocky Mountains^ 
he was struck by the uniformity of growth which he found in 
the trees ; and evidently it was the case that for a long period 
before their final decay the trees which he had seen lying on 
the ground in thousands had not grown at all. They had 
exhausted the soil round them, and being simply encumberera 
of the ground, it had only needed some extra storm to uproot 
them. The proposal to remit the matter to the Council was 
then agreed to." 

SsPT£MBEB. — There is but little in this number either. ^' Steam 
Cultivation,'' we fear, cannot yet attract us. A paper on the 
Wirrabara forest of South Australia is, however, interesting, 
and pleasantly written. There is also an article about ^^ Train- 
ing Indian Foresters." For some time past we have abstained 
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frotn tftkinv any notice of the attftcks made by the Editor of 
this jonrnal on Indian Forestry. We have felt that he 
was eflectnally defeatinor his own canse, by bin niis^tatements 
And his often nngenerons reflections on a bardworkinnr class of 
offioersy who are fortunately too well ednoated to care for the 
barkings of snch literary snarlers. The special article, howeyet^ 
in this nninber is not from the Editor ^ bnt from a gentleman who 
writes F.R.S. after his name, and calls himself Hist. Nat. Prof. 
We^ therefore, feel bound to notice it^ and then once for all to 
take leave of the subject. 

The learned professor informs ns (after the nsnal introdnction 
regarding the rastness of the empire^ Ac.,) that the Indian 
'^ foresta consist of trees belonging* to families totally distinct 
from those familiar to the European arboricnitnrist.'' We had 
always thought that the cedars, the pines, the oaks, the maples, 
and not a few other trees which make np the bulk of our 
Northern Forests, are not altogether unknown in Europe, bnt 
on the anthority of an F.R.S.^ we must conclude that we are 
mistaken in supposing that any CcnifercBj Cupuli/erce and Betu* 
laeea exist in Enrope, or that PinuSy Cedrusj Acer^ Quercus^ 
Carpinusy &c, &o., are known in France or Oermany* 

It is tme indeed that the Teet&nds, Skorsai, TerminaiiaB, 
Dalbergiafy AcaeiaSj Fterocarpi, Dipierocarpiy and many other 
species of Central and Southern India and Burma, are different 
from the European families. But the large order oiLeguminoM 
is certainly not so unknown in Europe as to make the Indian 
species a stumbling block to the forester trained in Enrope. 
Nor indeed is it true that any such wide difference exists 
between an Indian forest of any kind, taking it as a whole— its 
soil, atmosphere, n])per and undeT growth together— that the 
principles of management^ learned in Europe, are found to 
be reversed in Indian practice. The principles of forest 
sci4>nce, as Mr. Stm Scott said, are the same all over the world. 
It is a singular thing, which Mr. Boulgbr and his friends 
might do well to lay to heart, if indeed they ever troubled 
themselves with such trifles as facts — ^in concocting their 
attacks on Indian Forest administration^ that the two solitary 
instances in which the English or Scotch *^ practical" forester 
(of tbe class Mr. Boulgbr would approve) has been 
successful, are to be found in the forests of the Central Pro- 
vinces and in the steamy tropical teak plantation of Nilambilr. 
These forests, Mb. Boulgbr assures us, have nothing in common 
ti'ith Europe, so that if the knowledge of principles which thu 
French schools so much insist on, is thrown away, h fortiori one 
would suppose, the confessedly empirical practice <^ a Scotch 
or English estate would be so also. 

Bnt the professor's geography is no better than his botany : 
in another part of his paf»er he tells us that Saharanpdr is 
r station in the hills I We did not know Uiat the S. P. D« 
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Railway Company, on whose line the station in question is 
conspicaously marked, had succeeded in ronning their line np 
the cool slopes of the Himalayas. Or perhaps Saharanpur 
is in the Nilgiris ? If an F.R.S. does not know, who else does? 

Bat geography and botany apart, Mb. Boulgbb makes some 
other remarkable statements. 

He saysy for example, that the India Office makes over the 
selection of candidates to the Civil Service commission ^' as 
respectable and conservative a red tape office, &c., &c.^' Surely 
Mb. Boulgbr mnst know that this is not true. A committee 
under special instructions sits to select candidates ; health, 
activity and gentlemanly character and demeanour— all of 
equally great importance in India — being specially looked to 
before the competition begins. He also speaks of the extremely 
cheap living at Nancy and the by-no-means heavy fees, as 
constituting an ^' expensive training/' Still more strange : Mb. 
Boulgbr is so ignorant of the requirements of the department 
he is writing about, that he actually goes out of his way to 
admitj the very facts against which he ought to contest He 
admits, for example, that the French student has time to 
become acquainted with '^ the French method of Sylviculture.' 
Now the '^ French method of Sylviculture'' is simply the 
method of aiding and following out the processes of nature, and 
is based on a general study of all the fundamental elementary 
sciences that directly, bear on forest management This, — 
coupled with good general ideas on the subject of the control 
and management of forest estates is just what we want Such 
a plan is uuknown in England, where, owing to the absence of 
natural forest on the large scale, forestry is much more 
devoted to dealing with trees as individuals. 

We ask for nothing better than to have for the supervision 
of Indian forest divisions — (1) gentlemen^ socially andbv educa- 
tion, and in every other respect, gentlemen; (2) who have 
received a good general education so as to cultivate their powers 
of observation, and enable them readily to apply their 
knowledge of principles^ to the facts of Indian forest work ; 
and (3) a general but thorough knowledge of the principles of 
SyhicuUure (not merely arboriculture)^ t.«., the survey and 
demarcation of forest estates, the principles of forest law 
and settlement of servitudes, the taxation of forests, the 
treatment of ill-used forests in different stages, and a knowledge 
of the physical conditions under which forests grow, and 
which it is necessary to maintain or to produce in order to secure 
success, as well as the effects of forest on the soil and climate 
(under which I intend to include the study of the principles 
and practice of '' Reboisement'' forestry). 

We maintain that this sort of men, Nancy and the present 
system produce for us, and that anybody who knows anything 
abont forest administration knows that on the whole (for no 
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Bjstein, however perfect, can prevent individual failares) the 
system has succeeaed bejond expectation. 

The simple and not very creditable facts of the foolish con- 
troversy into which the English joarnal has rushed are these: — 
A certain set of people are bent on secnring a lot of Indian 
appointments for a particalar class of men most useful, honor- 
able and deserving in their own sphere, but totally unfitted 
(as in nearly every case our experience has shown)* for the 
control of Indian Forest Divisions. 

The Indian Division is not a small estate in which a practical 
neat-handedness in pruning trees, planting out rows of larch 
and Scots fir and oak, or an empirical skill in thinning a 
coppice of a few acres, or an arboretum on a great estate, is 
of any avail. 

The first thing is the efficient control of the native subor- 
dinates, and to get a hold over all the neighbours whose 
incursions may affect the forest. 

Now for this a gentleman is a sine quA non. It is silly to 
affect to ignore the patent facts of social life. Society classifies 
itself by a natural law, as surely as the deposits of a 
river do, into regular layers. An able man out of any class 
may always exceptionally fill with credit a place in the upper 
layer, and in the upper rank unfortunately may be found 
individuals who would be a disgrace to the lower. But still 
as a fact there is a class which everybody understands when 
the term '^ gentleman" is used. Of that class, — the very sons 
of clergymen, officers, and merchants that Mr. Boulger complains 
the India Office selection gives us — our divisional officers must 
consist. The class of ** head gardener," ^* bailiff/' " foresters' 
son," and so forth, honorable, steady and intelligent as 
its members often are, will not do. They do not find a 
sufficient body of their own class to associate with, and it is a 
notorious fact that they always fail to control properly the 
native — except perhaps in keeping a set gang to a specific 

* II it well known that several '* practical" English and Scotch * forestera' have been 
sent out. They had no education, out had learnt empirically to do certain operations 
with, no doubt, admirable neatness and efficiency : but as to managing large areas 
of Indian jungle, they had no idea : they found few associates of their own class, could 
never get on with the natives, and generally ended in being shipped back to Europe, 
or dying of drink. It was not the men's fault so much as the utter want of 
** adiaptation to their environment." There are of course exceptions to every rule, 
and two officers out of the whole lot have succeeded— one. a gentleman evidently of 
very superior ability to begin with, has turned out an able forest officer just aa 
many otuers have, who previously never saw a tree planted in their lives, but who by 
long practice have acquired knowledge ; for the other a post was found in a reguUtf 
artificial plantation, where the experience of an Engish estate plantation is invalmtble. 
This of course is quite the exception in India. IVe have always room in special 
eases for speciflJ appointments; but that is not the question. The point at issue is 
the general priAciple of supply, for the ordinary departmental charge of Indian Forest 
Bivisions. In the same way it is obvious that, if any of the class which the journal 
advocHtes, possess the necessary-fitnois of education, manner and %3 forth, it is not at 
all difficult for the young generation to go into competition and pass through Nancy. 
The Committee do not ask whether a young man is descended from the Conqueror, 
but whether he, personally, is a gentleman, who can associate on equal terms with 
the District Officers and others with whom he will be thrown in contact. 
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work ; tliey do not posseas, as a role, Buffieient general educa- 
tiou to make tliem assimilate the facts of Indian Forestry, 
or adapt their own lives to their surroondings. Unless thej 
can be posted to some artificial plantation, their knowledge i% 
absolutely useless in a natural forest or a great ^' jungle/* 

Yet it is this class that the English journal is bent on 
forcing on the authorities. And in order to be able to maintain 
its point, it is compelled to ignore the opinions of experienc- 
ed conservators in India, to deny the plainest facts, and to 
throw about reckless and ungenerous abuse of men whose 
history it does not kiiow^ and whose successes it refuses U> 
hear of. 

The English journal neither knows nor cares anything about 
the welfare of India, or the real success of its Forest administra- 
tion. If it did, it would be willing to hear the facts ; it 
would come into correspondence with the ablest of our forest 
officers^ whose work, as it is, it ignores, and whose journal, 
(while giving monthly notices of the obscurest continental 
feuilletans) it ostentatiously ignores. 

We do not know anything more disgraceful in journalism 
that this continued attempt to secure the bulk of Indian appoint- 
ments (poorly paid as most of them are) to a class which is 
totally unfit to occupy them ; and to secure it, by unfounded 
statements regarding the French training, and by ignoring the 
plainest experiences of actual Indian administration. With 
these remarks we take leave for ever of this distasteful 
subject 



inrma for 1879-80, 

Tbk review on the Assam Forest Report for 1879-80 is 
published in the Assam Gazette for {September 18th. It 
appears that as in Bengal and elsewhere the year was favorable 
for fire protection, and few fires occurred. On the subject of 
Jhum cultivation the Chief Commissioner's remarks are worth 
noting. 

'' Jhiiming has been kept well in check during the year. lu 
the N&mbar forest, in Sibsagar, it was completely excluded, 
and in Cachar, where, owing to the habits of the people, it 
is difficult to keep under sufficient control, great success waa 
attained. The Chief Commissioner has recently called the 
Deputy Commissioner's attention to the question in this district, 
and has asked for a report on the sufficiency of the areas 
allowed to the jhiiming tribes in the neighbourhood of the 
reserves. The question is one of some difficulty, both because 
these tribes are unacquainted with, or at any rate will not 
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take to, any other form of tillag^e, and because it is upon them 
that forest operations in Cachar mainly rely for laboar; if 
they are forced to remove from the neighbourhood of the 
forests, the supply of labour may seriously suffer. At the 
tlie same time^ the Chief Commissioner fully recognizes the 
absolute necessity of bringing this destructive form of cultiva- 
tion under control, even at the cost of some temporary incon- 
venience to the jhdming classes. Gentle pressure to induce 
them to betake themselves to the grass lands and unprotected 
forests, where they can jbtim without injury to the interests 
of Ooverament, can be no hardship to races who have no 
local attachments to detain them, and are quite accustomed 
to roam wherever they find the ground suitable for their 
operations. In Cachar, moreover, which is at present the one 
district where the operations of the Forest Department proper 
are remunerative, and on which the teeming population of 
the Surma Valley and the adjacent districts of Bengal mainly 
depend for their supply of timber and forest produce, proper 
conservancy is of the higliest importance.'' 

The disposal by the Slhedda Department of the elephant- 
hunting in the Langai-Singla forests of Sylhet is the subject 
of some remarks by the Chief Commissioner as follows :— 

'^ In the first of these no progress has been made in forest 
management during the year, owing to the continued reser- 
vation of the Singla and Langai tract for Ehedda operations. 
These were the first time for several years carried out (though 
the forest has all along been closed to wood-cutters), but not 
by the Ehedda Department. The Chief Commissioner^ haa 
only lately learnt that that department, being unable to work 
the tract itself, let the elephant-hunting therein to a native 
for Bs. 1,050, which was credited to me department. As he 
has not yet been informed of the circumstances under which 
this was done. Sir Steuart Bay ley abstains from discussing 
its expediency. He would, liowever, observe that, as Uie 
department did not require tlie forest for its own operations, 
it should have, been placed at the disposal of the civil autho- 
rities, as was done this year (1880-81), and that he does not 
perceive how the receipts from a private lease are legitimate 
assets of the Ehedda Department.^' 

The financial results of the year in Assam were as follows :— 
Receipts ... ... Bs. 1,64,335 

Charges ... ... „ 1,32,829 

Rs. 81,506 
much about the same as the previous vear. 

Sir Steuart Bayley's review concludes into a remark 
regarding the relation between District and Forest Officers 
which is not without interest. 



Digitized by 



Google 



146 FOREST REPORTS OP ASSAM, BBNOAL AND 

^^ The two most important points in Mr. Brandis's ^^ Sagges- 
tions'' dealt with the relations between the district officials 
and the forest officers employed in their districts, and with 
the question of raising a revenue from caoutchouc. The 
Beport was circulated to all District Officers for opinion on 
these proposals, and their replies were for the most part not 
received till after the close of the year ; one, that from 
£&mrup, has not even yet come in. The Chief Commissioner, 
in the press of other work, has not yet been able to give 
sufficient time to the consideration of these questions, one of 
which, that of caoutchouc, presents great difficulty ; he hopes, 
however, soon to be in a position to submit his conclusions to 
the Governor-Qeneral in Council. Meantime, he would remind 
the Oovernment of India that, as regards the position of the 
forest officer with reference to the district authorities, the 
present state of things is not widely different from that exist- 
ing in the Central Provinces. In the management of the 
district and protected forests the Deputy Commissioner is 
already instructed to consult his Forest Officer, when there 
is one, and to have the wood on land applied for for cultivation 
valued by professional agency. Something may doubtless be 
done to systematize further the relations between the two, 
but in regard to the reserved areas Sir Steuart Bay ley, as at 
present advised, is inclined to think that it will be best to 
retain the present direct subordination of the forest staff to 
the head of the department." 

The review on the Bengal Forest Report for 1879-80 has 
also been published. Fire protection proved as successful, owing 
to the favourable weather in Bengal as in other provinces. On 
the subject of planting iu the Sikkim Hills, the Conservator's 
remarks are quoted, which we reproduce : — 

^^ Planting in the Darjeeling Hills is by no means difficult 
below an altitude of 7,000 feet, where the difficulty exists is in 
the time required for raising plants' in the nurseries, until they 
are large enough to be put out without fear of their being 
choked by the ground vegetation which is usually so profuse. 
Besides, seed is not procurable every year; the oaks scarcely 
give one crop every three years, and some of the best species, 
like Quercus pachyphyllaj are most difficult to procure sound. 
The magnolia seed usually takes along time to germinate. Per- 
haps the easiest hard-wooded tree to grow in the hills is the 
pipli (Bucklandi^ populi/olia) ^ which, of late years, has been 
very successfully grown; maple and toon are always easy ; 
while of exotic trees the ash (Frajcinus Jloribunda) , and cj^press 
(Cupressus torulosa)^ seeds of which have been procured regu^ 
larly from the North- West Provinces, have proved themselves 
to be perfectly hardy, and to be as easy to raise as most trees 
indigenous to Sikkim." 
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The finRUcial results of the year were — 

Receipts Rs. 4,49,524 

Expenditure „ 2,75,748 

Surplus ... Rs. 1,73,776 

The Utelj published review by the Chief Commissioner on 
the Forest Reports of British Burma for 1879-80, found in the 
Burma Gazette for September 11th, 1880, gives some consider- 
able information regarding the year's work. Naturally, demar- 
cation work is the most important, and on the subject the Chief 
Commissioner says; with the view of pushing it on faster : — 

*^ A state of things, such as is described at paragraph 210 of 
the present report, makes it roost desirable that the demarcation 
of the reserved forests should be judiciously and expeditiously 
pushed on. Very much in the way of demarcatini; State re- 
serves still remains to be done. In the Sittang Division, the 
conservator estimates that the work will occupy fifteen working 
seasons, during ten of which the services of a civil officer will 
be required. In Frome five seasons will be occupied, involving 
the presence of a civil officer for a total period of sixteen 
months, one season will suffice for demarcation work in Thar- 
rawaddy, five will be needed for Rangoon, five for Shway-gyin, 
and, as far as can yet be roughly estimated, four for the Western 
Division. If two demarcation parties are at work steadily 
throughout each season, and receive help from the district officers, 
the conservator thinks that the demarcation of all reserves in his 
circle can be completed in twelve years. On the Tenasserim side, 
Major Seaton estimates that ^ there are 525 square miles of teak 
and other valuable forest which may have to be demarcated ;' 
and that if two civil officers are allow:ed, four seasons will suffice 
to finish it thoroughly. The work is far behind in Pegu, and ita 
rapid completion is a matter of such importance that special 
arrangements will be attempted in order to accomplish the busi- 
ness in a shorter time than Mr. Ribbentrop calculates." 

Fire protection works in Burma were successful, owing to a 
good season, in the same way as they were in Bengal and 
Aasam, though it is reported that there was a bad fire at 
Magayee. 

Widi the orders for the discontinuance of the Kyet-pyoo-gan 
plantation we are disposed to agree. The Chief Commissioner 
says as follows : — 

*^To aOford greater protection to the Kyet-pyoo-gan planta- 
tion, proposals which had been for sometime under consideration, 
. ended in the acquisition, soon after the year closed, of a strip 
of land to the south of the plantation, about 600 feet in breadth. 
Beyond this, the plantation was not extended iu any way ; but 
it has been divided into separate blocks, which arrangement will 
make protection from fire easier than before. The early raina 
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prevented any extension of area in the Ma^ayee plantation. A 
vnluable work has, however, been accomplished in the laying 
down, ronnd its border, of a broad line of evergreen trees ; and 
since the close of the year, a space of 108 acres, which had been 
cleared, has been burnt over, and teak seed is being laid down. 
A sketch-plan for the working of this plantation during the next 
five years was laid before the Local Government in September 
1879, and the papers were shown to the Inspector-General of 
Forests when recently in Burma. Mr. Brandis is of opinioa 
that the plantation should not be extended, since it has been 
shown that teak can be reproduced more cheaply in Toungya 
plantations, and by other methods, than by means of special 
plantations on a large scale. In this opinion the Chief Com- 
missioner fully concurs ; at the same time, the existing planta- 
tion will be maintained. The total cost of these two plantations 
during the year was Rs. 11,710." 

There is no doubt but that much heavy expenditure in Burma 
and elsewhere has been incurred in making elaborate plantations 
when a system of reproduction, either partly natural or wholly 
artificial, is practicable without the heavy establishments and 
extra expenses of a distinct detailed plantation scheme. 

The financial results of the year were as follows : — 

Receipts Rs. 11,80,189 

Expenditure ,f 7,53,489 

Surplus ... „ 4,26,700 

With this, however, the Chief Commissioner is evidently not 
contented, for he says : — 

" The conservators and their officers must always keep in 
▼iew the obligation that lies upon us to restore to their former 
level the pnblic revenues from these magnificent State proper* 
ties, the forests of Bnrma. " 

yfe are glad to see that the teak trade was much reviving at 
the end of the year, and principally in consequence of activity 
In the ship-buildinor yards at home. 

The total number of logs of foreign teak imported was 
144,344, while 22,254 logs, besides otlier piedes,and 2,736 logs 
of kinds other than teak, were brought out of the Government 
Forests during the year. 

We are rejoioed to see that forest conservancy work is to be 
started at once in Arakan. The review says :— 

^^ Preliminary steps have been taken towards placing the forests 
of Arakan under the direct eontrol of Government. The 
Conservator of the Tenasserim circle was deputed to make pre>« 
liminary enquiries, to ascertain what species of tree should be 
declared reserved, and at what points timber revenue stations 
should be established, in consultation with the Commissioner of 
the diyision. The subject was also discussed with the Inspector- 
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General of Forests ; and recently an Assistant Conservator of 
Forests has been appointed to the Arakan division. It is very 
desirable^ in the interests of forest administration in Arakan, 
that the proposed Forest Aot for Burma shoald come into force 
Boon." 

We sappose the work at first will be confined to the estab- 
lishment of revenue stations, and the collection of tolls as in 
'Chittagong, to be immediately followed, as there too^ by the de- 
'inarcation of permanent reserves. 

(BarJitts/dJalcufta; ^njftnnimAird, (^incltmR flattta- 
ikm; and (Sotrtranwiit (^uittologist )f«r 1879-80. 

Thb Beport on the Botanic Oardens records the progress that 
has been made in laying out the grounds, — progress that is very 
obvious to any one who has lately visited themi and can compare 
them with the condition they were in when the present 
superintendent took charge. 

It seems that some of the coarse grasses of Orissa, which 
have lately been tried in England, have been comparatively 
favourably reported on. The Lieutenant-Governor's review 
-says : — 

^^ It seems that the two varieties, known as Raniiharia and 
Tianti, are little inferior to Esparto grass, which is so largely 
exported from Spain for this purpose. The Sara grass also 
appears to be of good quality. Dr. King's correspondent 
states^ regarding Ranikharia and Tiand^ that ^ if they can be 
had in large quantities, and at the price of EspartOy they might 
be worth trying on a large scale.' Larger quantities will be 
sent to England for further trial at the close of the present 
rainy season^ and the Lieutenant-Governor requests that the 
result may be specially reported as soon as it is known.'' 

Further confirmation is given by Dr. King of the utter 
unsuitability of the Carob tree to the climate of Lower Bengal, 
and the waste of time and expense in attempting to grow the 
species of Eucalyptus. On the other hand the following extracts 
record the success of the rain-tree {PUhecolobium Saman) :— > 

^^ The demand for seed and seedlings of the guango or rain- 
tree {PUhecolobium Saman) continues very great As yet seed 
is yielded to a very small extent by the few trees of this 
species that exist near Calcutta, and I have been obliged to 
indent on the Oovemment of Jamaica for supplies. This 
wonderful tree grows faster than any hitherto introduced into 
Bengal^ with the single exception of the Caauarina. It gives 
a beautiful shade, and yields a pod with a sweet pulp which is 
gre^ily eaten by cattle. For avenues, cantonment, squares, 
and situations where dense shade is wanted, no tree is more 
suitable than this." 
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The resultB of tiie attempta to introdnoe exotic India-rubber- 
yielding trees are desoribad in the following extract from Dr. 
Kin^'g Report : — 

^^ Of the three India-mbber-jielding species, of which seeds 
were collected in Sonth America, at the instance of the Secre- 
tary of State for India, living plants of only two, viz., the Para 
and Oeari rabbers, were ever received in this garden. The 
Para rubber {Hevea Brasilisniis) has proved quite unsuited to 
this part of India, and is not likely to be accommodated with 
a suitable home in any place so far from the equator as 
Calcutta. The Ceari rubber tree (JUanihot Glaziovii) has, on 
the other hand, pix>ved very hardy in Calcutta. Our first- 
received plants looked, for some time after their arrival, weak 
and lanky, and I was for some time not very hopefal about 
them. Further experience showed that these appearances had 
been the result of coddling, and that, when freely exposed to 
sun and rain, this Manihot is a wonderfully hardy plant, 
capable of standing the roughest treatment, easily grown, and 
readily propagated. If its rubbert urns out really good, the 
cultivation of this species will, no doubt, be taken up by 
tea^planters whose gardens are on the plains, and by indigo 
planters as adjuncts to their other cultivation. In expecution 
of large demands for young plants and seeds, I have made a 
Ceari plantation on a suitable piece of ground on the outskirts 
of the garden." 

This is the first report which mentions the new branch 
garden at Daijeeling known as the Lloyd Botanical Oarden. 
The new garden was started and set in working order with great 
expedition, and will probably prove one of the most valuable 
and usefel of the smaller Botanic Gttrdens of India. 

The Cinchona Plantation and Quinologist's Reports are very 
interesting, and show the great value of the plantations to 
Government, both directly in the supply of cheap febrifuge and 
in direct profits. The Lieutenant-Governor's review gives 
the following account of the financial position of the planta* 
tions for 1879-80:— 

^ The result of the operations of the past year, from a financial 
point of view, has been most satisfactory. The revenue derived 
from the sale of the febrifuge, and a small quantity of bark, 
seed, and plants to the medical dep&ts and to the publio, 
amounted to Rs, 1,86,773, as shown below :— 

Bs. As. P. 

Pebrifuge sold to the public ... ... 4i6,808 8 

Seed, plant, and bark sold to the public ... 789 8 

Credit Medical Dep6t, Calcutta ... 57,850 

Ditto ditto, Bombay ... 26,425 

Ditto ditto, Madras ... 4..956 



Total ... 1.86.773 
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'^This sum, according to the figures given in the Quinologist's 
report, was Bs. 56,260, in excess of the expenditure on account 
of both the plantations and the factory. 

^^ The total expenditure on the plantation from its commence- 
ment (including compound interest at 4 per oent) is a little 
less than ten lakhs of rupees. The cash transactions for the 
year, therefore, show a profit of rather more than 5^ per cent 
on the capital. But tnis does not represent the whole of the 
gain for the year, for the stock in hand has been increased in 
▼alue by Bs. 42,775, which is equal to another 4 per cent on 
the capital. The amount of febrifuge used in substitution of 
quinine in Government hospitals and dispensaries during the 
past year was 5,400tb. Calculating the average price of quinine 
in Calcutta at Rs. 90 (a rather low estimate), the saving 
effected by this substitution during the year has been very 
nearly four lakhs of rupees, and the total saving since the 
factory commenced working aggregates 11| lakhs of rupees, 
or more than the plantations have cost since their opening.'' 

The plantation was very largely extended in the Sittong 
Block, and a much larger proportion than usual of CalUaya 
plants were put out. 

The year 1879-80 was also notable for the introduction of a 
new species of great value, vis., the Carthagena or Columbian 
bark. The plants are doing well, and there is every hope of 
their being successfully propagated. 

Dr. King, when reporting that some yellow bark had been 
sent to London for sale, remarks that recent experiments have 
shown that it may be possible to make sulphate of quinine out 
of yellow bark on the plantation. This we understood, at a 
recent visit we paid to Mangpu, that their hope has since been 
amply realised, and that the Manager^ Mr. Gammie, has been 
successful in his endeavours to find a cheap and easy method 
of manufacturing the sulphate of quinine. 
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South African Tihbbb. — ^The following is extracted from 
'^ The Colonies and India." The aseful kinds of timber indig^en- 
ous to South Africa number some hundred varieties, only a 
few of which, however, have hitherto been used for manu* 
facturing purposes, and those only to a limited extent : and 
yet, although the forests cover an area of many thousand 
square miles, there are not wanting indications in certain 
districts of a falling-off in the supply. The colonial author- 
ities are fortunately taking steps to encourage tree-planting, 
and forest conservation generally, and, at the same time, we 
are glad to see that they are not losing sight of the equally 
important question of at once utilizing the natural wealth of 
the country. Hitherto the colony has imported not only her 
rails, but the sleepers also, instead of utilising some of the 
durable timber awaiting consumption within her borders. The 
principal South African forests are within a short distance of 
the shore ; and as the denser part of the population is located 
round the coasts, and the railways are consequently confined 
to within a comparatively short distance from the seaboard, 
it would have seemed the natural course for the colonists to 
have utilized their native supplies of timber in their construc- 
tion. The people, however, did not actually know' the extent 
of their own possessions in this respect, and custom had 
probably a good deal to do with the maintenance of the system,^ 
of ^' bringing coals to Newcastle," which has gone on so long. 
Now that the railways have thoroughly tapped the forest 
country, the utilization of native timber will become more 
general, and more stringent laws for the preservation of the 
forests from further dram will be necessary. The cutting of 
timber and brushwood in the Crown forests is placed under 
strict surveillance, and licenses are required to be taken out 
by all persons cutting timber therein. The measures adopted 
for their preservation, however, are a heavy item in the expeu"? 
diture of the Government ; and ttie forests, instead of being 
a source of revenue, are actually a dead loss, costing £2,500 
in Cape Colony alone every year, and yielding only £2,000. 
Many of the preserves, however, will bear largely thinning 
out; and with proper management, and new openings for 
the use of their produce, they ought rapidly to become a 
profitable property. — Timber Trades Journal. 
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iHifi Manufacture of Rksin and Turpentine.— From 
tVilmingtoD, N.C., southward, and nearly all- the way to- Flo- 
rida, the' pitch pine trees, with their blazed sides, attract the 
attention of the traveller.- The lands for lonpf stretches are 
almost worthless^ and the only industry, beyond small patches 
for corn or cotton, is the ^^ boxing'' of the pitch pine trees for 
the gnm, as it is called, and the manufacture of turpentine 
and resin. There are several kinds of pine trees, including* 
the white, spruce, yellow, Roumany, and pitch pine. The 
latter is the only valuable one for boxing, and differs a little 
from the yellow pine, with which it is sometimes confounded 
at the north. The owners of these pine lands generally lease 
the ^^ privilege'' for the business, and receive about 125 dols. 
for a *^ crop," which consists of 10,000 '^ boxes." The boxes 
are cavities cut into the tree near the ground in snch a way 
as to hold about a quart, and from one to four boxes are cut 
HI each tree, the number depending npon its size. One man 
can attend to and gather the crop of 10,000 boxes during the' 
season, which lasts from March to September. About three 
quarts of pitch or gum is the average production of each box,- 
but to secure this amount the bark of the tree above the box- 
must be hacked away a little every fortnight. Doing this so' 
often, and for successive seasons', removes the bark as high as 
can be easily reached, while the quality of the gnm constantly 
decreases, in that it yields less spirit, as the turpentine is called, 
and then the trees are abandoned. The gum is scraped out of 
the boxes with a sort of wooden spoon, and at the close of the 
season, after- the pitch on the exposed surface of the tree has 
become hard^ it is removed by scraping, and is only good for 
resin, producing no spirit. The gum sells for 150 dols. a bar- 
rel to the distillers. From 16 barrels of the crude gum, which 
is about the a^verage capacity of the stills, 80 gallons of turpen- 
tine and 10 barrels of resin are made. The resin sells for from 
1'40 dols. to 5 dols. per barrel, according to quality, and jiist 
about pays for cost of gum and distilling, leaving the spirit, 
which sells for 4 cents a gallon, as the profit of the business. 
Immense quantities of resin await shipment at the stations 
along the line, and the pleasant odour enters the car windows 
as we are whirled along. After the trees are unfit for further 
boxing, and are not suitable for lumber, they are sometimes 
used to manufacture tar, but the business is not very profitable, 
and is only done by large companies, who can thus use their 
surplus labour. The tree b are cut up into wood, which is piled 
in a hole in the ground? and covered with earth, and then 
burned the same as charcoal is burned elsewhere. The heat 
sweats out the gnm, which, uniting with the smoke, runs off 
through a spout provided for die purpose. A cord of wood 
will make two barrels of tar, which sells for 1*50 dols. per 
barrel, and costs 37^ cents to make; The charcoal is then 
sold for cooking purposes. — North" Western Lumberman. 
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A School of Forestry for the Unitbd States.— A Bill for 
the establishment and maintenance of a school of forestry at 
St Paul, Minn., has been introduced in the Senate by Senator 
MoMillan. It would seem to be time that some attention was 
paid in this country to the conservation of our forests, and this 
proposed school seems to be a step in that direction. Asa 
means of supportinj^r the proposed school, the Government is 
called upon to grant 300 sections of the public lands of the 
State, to be selected by an agent appointed by the Qovemor, 
with the approval of the Secretary of the interior. Not more 
than two sections are to be taken from any one township, and 
the selected are not to be mineral lands. The sections are then 
to be sold, and the proceeds invested in United States or other 
safe stocks, at not less tlian 4 per oent interest. The capital 
IS never to be diminished, and the interest is to be appropriated 
for the endowment and support of the school, which shall give 
instruction in the science and practice of forestry, as adapted to 
the climate and soil of the State. Ten per cent, of the interest 
may be set apart for the purchase of lands for experimental 
out-stations for tree culture on prairie lands, and forest culture on 
lands, when such experiments shall be authorized by the Legis- 
lature. No part of the fund or interest to be used in buying, 
erecting, or reparing the School building, and unless the 
school is provided with a suitable building, and 40 acres of 
land for experimental timber culture, within eight years, the 
grant is to cease. The State must employ, at the head of the 
school, a person of known qualifications in the science 
and practice of forestry, and the tuition is to be free. Pupils 
are to be admitted from any State. An annual report of the 
progress of the school, and the results of its experiments, is to 
be filed with the Librarian of Congress and the Oommissioner of 
the general land office. — Lumberman's Qazstie, quoted in 
Timber Trades Journal. 



In an article in the Transactions of the Boyal Botanical Society 
of Edinburgh, for 1879, on the exact measurement of trees, by 
Sir B. Christison, the tendency of the deodar to have its top 
shoot bending over is talked ot as an ^' unhappy failing,'* and 
regrets expressed that it will not shoot upwards freely as it 
ought to do. Sir B. Christison has, we suppose, ere this been 
told that, so far from an unhappy failing, the bending over of 
the top of Uie deodar is as much a characteristic as the strong 
erect top shoot is of the 8i)ruce or scotch fir. If he had 
referred to Brandis^s Forest Flora, he would have seen that soft 
and drooping terminal shoots were one of the characteristics of 
the tree. 

Thb following remarks, on the assistance given by forest 
officers to the Museum at Lahore, occur in the review of the 
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Curator's Report for 1879-80, by the LieutenanirGoyernor of 
the Punjab, in the Punjab Gazette for July 15th : — 

The most notable improvement of the year is the re-arrange- 
ment or rather the renewal of the section showing the woods 
of the country generally and of this province^ which has been 
done by Mr. B. H. Baden-Powell. The woods of the country 
are now arranged in billets of uniform size, according to the 
classification by natural orders, and on the other side those 
of the province so set forth as to show the products of the 
upper hills, the lower hills, and adjacent country and the plains. 
Woods in ordinary use, those of rarer kinds, and those used 
as fuel, are also discriminated. Mr. Baden-Powell has also 
contributed pictures of the ravages of sand streams consequent 
on the denudation of the upper hills, the *' chos '* of the 
Hoshiarpur district, and other sketches. Under his care and 
with the co-operation of Dr. W. Schlich and other officers of 
the Forest Department, this section will become a really valu- 
able exposition of this important subject. 



The following notice is copied from the Paper Maker's 
Monthly Journal of 15th June 1880:— <' The Florida JUirror 
says that palmetto paper manufacturing is a perfect success, 
and that it is the intention of the Company, which has been 
experimenting, to establish about twenty mills in Florida, at 
places where the material will be near at hand, and transporta- 
tion easy.'' This encourages the hope that the leafstalks and 
leaves of the palmetto of the Trans-Indus territory (Chamaeropg 
Biiehieana) which covers a vast extent of country, may eventu- 
ally find a market for the manu&cture of paper. 



Cypbus.— Prom the report of Her Majesty's High Com- 
missioner, Major-General Biddnlph, we extract the following 
observations: — The planting and preservation of trees have 
engaged the attention and care of this Government. Great 
pains have been taken to plant the eucalyptus, and^ considerable 
expense incurred for the purpose both by fencing it to preserve 
it from cattle, and owing to the necessity of its being constantly 
watered for the first two years. A large plantation at 
Famagusta has been entirely destroyed during the last few 
days by the excessive cold, which, for intensity and duration, 
has been unequalled at that place during the last forty years. 
With a view to encourage the importation of timber, and to 
save, as much as possible, the remaining forests, the import 
duties on all timber, whetiier manufactured or otherwise, and 
en all fuel of every description, has been entirely removed. — 
Timber Trades Journal. 
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Calcutta. 

*Thb followiaff informatioQ has been received from Messrs. 
Mackenzie, LyaTi & Co. : — 

Teak. — Pricses at present are mling low in cohsequence of 
the dulness of our market, and ordinary first-class squares 
can now be obtained at Bs. 70 per ton. 

English squares @ Us. 100 per ton, 
Second class ,, „ 50 per ton, 
Saul logs „ J, 65 per log, 

for sizes averaging about 37 cubic feet. 

Si88oo Wood. — Ten to 15 feet and about 10 in. in diameter is 
scarce, and is realizing about Rs. 10 to 12 each. 

Toon, Blaekwoodj Satin and Ebony. — The demand for 
these descriptions is limited, as there is hardly any enquiry. 
Teak is the principal wood used, and it appears to have 
superseded all other kinds. We think good toon can be sold 
at Bs 50 to 60 per ton. 

LherpcoL 

Mbssrs. Edward Chalomxr A Co., of Liverpool, in their 
circular, dated Liverpool, August dlst, state as follows : — 

Mahooant. — St. Domingo^the present stock is 1,322 
pieces^ of which 1,137 are curls, and 185 are logs. Veneer 
and well-grown figury logs from city St Domingo and from 
Porto Plata would realize full prices. Short curls are very 
dull of sale, at low prices. Cuba — This market has been freely- 
supplied . of late, but chiefly with small wood, for which low 
figures have been accepted. Honduras — ^The stock consists of 
one cargo — arrived yesterday— and it will no doubt meet with 
prompt sale, as there is a good demand for panel and machine- 
making wood. Mexican— The market has been quiet for 
Minatitlan, but Tabasco has been in good demand ; of the 
latter the stock is exhausted. 

Obdab from Honduras and Mexico is in steady demand. 
Pencil is scarce, and wanted. 

Satinwood. — The stock is light, and fresh arrivals of sound 
wood realize high prices^ there being a good demand. 

Walnut. — Italian is slow of sale. Circassian — The stock 
of burrs is exceedingly heavy, and there has been no inquiry 
of late. Of logs the demand has not been active^ and prices 
have ruled low. American black meets with ready sale at 
full value. 

LiONUM-viTJE.^A shipment from Porto Plata has been sold 
at £9 per ton. The stock of all kinds is exhausted, the 
demand is active, and supplies of fresh, well-grown wood com-^ 
mand high prices. 

CoouswooD. — The demand has been only moderate of late. — 
l^imber Trades Journal. . ^ 
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YJ. ExTi\ACTs Pi^oM Official Gazettes. 



1.— Gazbttb of India- 
No. iOlF.-^Simla^the 30th June 1880.— J/r. R. N. Jns- 
inUher, an Assistant Conservator of Forests of the 3rd 
Grade, serving in Bengal, is permitted to resign his 
appointment, with effect from the 12th June 1880. 

No. ^63F.— Simla, the SUt July 1880.— i/r. L. J. W. 
Rind, Assistant Conservator of Forests of the 1st 
Grade, is granted subsidiary leave for thirty days, 
ivith effect from the 18th June, and furlough to 
Europe for one year, under section 8, Supplement F, 
of the Civil Leave Code, with effect from the 18th 
July 1880. 

No. ilOV.—The ith August 1880.— Jfr. L. A. W. Rind, 
Assistant Conservator of Forests of the 1st Grade, 
formerly attached to the North- Western Provinces 
and Oudh, will, on return from the leave granted him 
in Notification No. 463F., dated the 31st ultimo, be 
posted to the Central Provinces. 

No. 487F.— Stm/a, the I2th August 1880.— J/r. W. H. 
Reynolds, Assistant Conservator of Forests of the 1st 
Grade, and Deputy Superintendent of Forest Surveys, 
is confirmed in the 3txi Grade of Deputy Conservators, 
in which he is at present ofiiciating, with effect from 
the 5th July 1880. 

No. 520F,— StWfl, the nth August 1880.— ifefr. R. H. C. 
Whiitallj Officiating Deputy Conservator of Forests of 
the 2nd Grade, is transferred from British Burma to the 
Central Provinces, and will revert to his substantive 
appointment of Deputy Conservator of the 3rd Grade, 
with effect from the 31st ultimo, the date on which 
he reported his departure from Kangoon. 

No. 573F.— Sim/o, the UtA September 1880.— The fol- 
lowing officers, who are officiating as Assistant Con- 
servators of Forests of the 3rd Grade, are confirmed 
in that grade, with effect from the dates specified 
opposite their names : — 

Mr. E. F. Litchfield, Sub-Assistant Conservator of 
Forests, attached to the Forest Survey Branch, — 1st 
June 1880. 

Mr. W. M. Green, Sub-Assistant Conservator of Foersts 
in Bengal,— 12th June 1880. 

21 
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Mr, A. M. Reuther^ Sub- Assistant Conservator of 
Forests in the Punjab,— 29th July 1880- 

No. 584F.— 5twZa, the 17 th September 1880.— Jfr. A. T. 
Drysdahy Deputy Conservator of Forests in the 
Hyderabad Assigned Districts, and Jfr. G.' Mann, 
Deputy Conservator of Forests in Assam, are appoint* 
ed Conservators of Forests of the 4th Grade, with 
effect from the 1st April 1889. 

No. 6 1 OF.— 5imfa, the "iUh September 1880.— a/ir. C. 
Bagshawe^ who in Notification No, 55F.y dated the 
23rd January last, was appointed to officiate as a 
Deputy Conservator of Forests of the 2nd Grade in 
the Hyderabad Assigned Districts, is appointed to 
officiate as a Conservator of Forests of the 4th Grade 
during the absence of Mr. A. T. Drysdale^ or until 
further orders, with effect from the 1st April 1880. 

2. — Calcutta Gazbtte — 

July 12^A, 1880. — Mr. G. A. Richardson^ Assistant Con- 
servator of Forests, 2nd Grade, in charge of the Buxa 
Division, is promoted to the 1st Grade of Assistant 
Conservators of Forests, with effect from the 1st 
April 1880. 

Mr. E, G. Chester, Assistant Conservator of Forests, 
Chittagong Division, and Mr. F. B, Manson^ Assis- 
tant Conservator of Forests, Kurseong Division, are 
promoted from the 2nd to the 1st Grade of As- 
sistant Conservators, with effect from the 10th May 
1880. 

The I9th July 1880. — It is hereby notified, under section 
19 of the Indian Forest Act (Act VII. of 1878), that 
the following tract of land in the Darjeeling District, 
which, in the notification of the 18th October 1879, 
under section 4 of that Act, it was proposed to consti- 
tute a reserved forest, shall from the Ist August 
next be a ^' Reserved Forest'* under the said Act : — 

PvaBinraioiro.— JTora.— A Jhora sepantiiig the foreat from the Ooompahtf Forest Heterre. 
SaU.—A. demAroated line from that Jhon to the f ngraingbong spur, and thenoe to the 
STagri ridge at the head of the Eundongbong Jhora. 
South and Wtri.—A, demarcated line along the oreat of the Ifagri epar. 

The 23fd July 1880. — It is hereby notified under sec- 
tion 19 of the Indian Forest Act (Act VII. of 1878), 
that the following tract of land in the Darjeeling Dis- 
trict, comprising part of the forest which it was pro- 
posed in the notification of the 28th July 1878 to 
constitute a reserved forest; under the name of the 
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'' Juldoka Block," shall, from the Ist August 1880, 
be a ^* Reserved Forest" under the said Act :-i- 

KomTnw Tovsv.— JTorfik.— A d«m*roated line nmninff cMt and west from the jnnotioii of 
tbe M oortee liTer with the KhoonoMice Jhon to the JoIdoM riTer, 
JSa9i,~-Th% Juldoka river. 
Soutk,— The Jalpi|{ori district boondsty. 
7Fm<.— The Moortee rirer. 

The 9th August 1880.— It is hereby notified that the 
Lieutenant-Governor has been pleased to declare the 
provisions of Chapter IV. of the Indian Forest Act, 
1878, to be applicable to all forest and waste-lands 
in the Government estate of Khorda, in the dis- 
trict of Pooree, excepting such lands as have been 
confirmed as revenue-free or settled with cultivators 
or others, and such lands as shall, during the course 
of the revenue settlement now in progress or there- 
after, be so settled. 

Tlie 12th August 1880.— It is hereby notified, under 
section 19 of the Indian Forest Act (Act VII. of 1878), 
that the following tracts of land in the Darjeeling dis- 
trict, which, in notification of the 18th October 1879, 
under section 4 of that Act, it was proposed to con- 
stitute reserved forests, shall, from the 1st September, 
next, be '* Reserved Forests^' under the said Act : — 

1.— Memriiiff (an addition to the Sokna-Tista Forest). Jfoiik.— The ridge separating the 
iralley of the Mahanadi from that of the Beyang. 

iBs«<.~The Maaa Jhora. 

Wed.— The east boundary of the ICahalderam tea estate* being a demaroated line, and 
Btream tribntarr to the Mana Jhora. 

9.— Babookhola. jyorO.— A demareated line along the lidge sepsrating the Talley of the 
Mahanadi from that of the Beyaag. 

JButt.—The westboandary of the Mahalderam tea estate, being a demaroated line, then a 
stream tributary to the Mahanadi rirer. 

tfoif^ik.— A demarcated line separating the forest from Captain B. T. Pitsgerald's land, and 
: — ^g^ iji^ Mahanadi nver in a south-west direction to the Bufloopanee, then the 



Buffoopanee to its junotion with the Mahanadi. 

ir««^.— The Mahanadi river then a stream to the south-enst boundary line of the Majna tea 
estate (Mr. W. 0. MoUer's block), then the demaroated bounda^ of that estate to its 
north-west corner, then a stream running into the Mahanadi riTcr, then that riTcr, then a 
demarcated liae running north-east to the Baffoopanee, and separating the forest from Jamon 
Sing's land, then the Buffoopanee, then a demarcated line to tne old military road. 

3.— Tookiia Jhar.— JVorfA.— A demarcated line from the edge of the plateau south of Dangy 
Jote to the Kemchi nadi, where it forms the boundary of the Hoodoobnita Jote. 

Sasi.—The Kemchi nadi, then a demarcated line separating the forests from jotes Mahomed 
Paorbux and Soobul. 

South,— A demaroated line sepsrating the forest from jotes Daugurbhita^ Gharla, Munjoy* 
Buldur, Doolal Dasa and Oundagole. 

Wett,—A demarcated line separating the forest from jotes B^aroo, Vnteh, Dowlut, Oour 
Singh, Uamdhun, Proaadeo, Cnamroo and Boiigy. 

4.— Moolta (an addition to the Ualtca Jhar Be8erye).~2fora.— A demarcated line from the 
Jibbodar nadi sonth of Jhabra Jote t«> the Forest ReserTe boundary. 

JEosf .^The Forest Reserve, then the Dalka nsdL then a demarcated line separating it from 
jotes 8ham Lall (3) and Kaghoo, then the Lalfa nsdi to its junotion with the Jibhehodar. 

lF«t<.— The Jibhodar nadi to its junotion with the west branch of the Moolta nadi, then a 
demareated line sepsrating the forest from the Jhakooadura and Omee Jotes, then the 
Jibhodar nadi. 

ft.— Kiahabari, Mqor Wardroper's and Eanoo (^oudxy's Bhita Jotes (addi- tions to the 
Dalka Jhar ReserTe j. On all sides GoTsmment Forest Keserre. 

6.— Bangdobi (an addition to the Dalka Jhar Keserre).— i^ora.— Forest reserre. 

EoH.^A demmrcated line following the bed of the old Balason river and skirting jotea 
Bownee Bhita (26) and Dhemal, then a demarcated line south of the last named jote and 
west of joke Tarabari, then again a line following the bed of the old tfalasun river and 
akirting jotes Bownee BhiU (34) and (22). 

SckA.-^A demarcated line from the old Balaaun river to the Hurlia river, separating the 
forest from jotes Ueoglall I'owa, Barobhita, Dhuniram, Bengdubi and Byrauti Saul, 
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Wed.^The Fovosi Heservo. 

7.— ShOibhira Jote (an addition to the SnlmA Tiata Foreat).—OB all aidM GoTtrninent ForMi 
Beserre. 

8.-Nipania (an addition to the Mecbi Forest). Worth.^tht Lohargarhi Forest Eeaerre, 
then a ttream leaving the reaerve mt ita aonthemnuMt point, then a line running eaatwarda to 
the Aolia Manjha nadi. 

JZcuf.— The Aolia Maniha nadi, then a line akirtinfr the Nipania tea estate. 

SoutK^A demarcated line to the Uiga Foonri nadi, then that stream, then a demareated 
Hoe to the new MechiiriTer. 

YTmI.— The Mechi Forest Beserre. 

9— Gnrabadi (an addition to the Mechi Forest Beserre).— ^oiik.— The Mechi Foreat Be- 
serre. 

BaH. — A demarcated line following the bed of the new Mechi riyer. 

SoiUk —A demarcated line to the old Mechi riTer» sefMffating the forest firom Jote Booijbiir. 

Wett.-ThB £«epal frontier. 

Tlie 28rd August 1880.— The servicefl of Mr. L. 0. Smithy 
Sub-Assistaut Conservator of Forests, attached to the 
Darjeeling Division, are placed at the disposal of the 
Government of the Punjab. 

The 30tA Avgust 1 880. — Under the provisions of the notifi- 
cation of 16th August 1880, in which persons desirous 
of transporting any forests produce through the Sun- 
derbuns forests are required to take out a pass at one 
of the forest toll stations, paying such fees as may 
be fixed by the Conservator of Forests, it is hereby 
notified tliat the fees payable for such passes will, 
from the Ist September 1880, be the following : — 

For Sundri timber, 2 pie per maund. 

For ail other forest produce, half pie per maund. 

Tiie 12^ %<^m6(?r 1880.— The Lieutenant-Governor is 
pleased to order that, on and after the 1st October 
1880, the following shall be the rates for forest pro- 
duce in the Sunderbuns Protected Forests, in super- 
session of those published in Rule I. of the Rules of 
the 17th August 1880:— 

(1) On every maund of sundri, 

pussur, or amoor timber... one anna. 

(2) On every maund of keora 

timber ... ... one-half anna. 

(3) On every maund of any 

other forest produce ••• one-quarter anna. 
Th0 \2th September 1880.— The Lieutenant-Governor is 
pleased to notify, under section 75 of the Indian 
Forest Act (VII. of 1878), that on and after the Ist 
October next, any persons trading in timber or forest 
produce, or desirous of purchasing and removing 
forest produce from the reserved and protected forests 
of the Sunderbuns, may, if they so desire, and in 
place of having their boats as heretofore measured on 
every occasion that they enter or leave those forests, 
or pass any of the forest toll-stations, have their boats 
measured once for all, and such measurement registered 
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Lower Bhola. 


2. 


Upper Bbola. 


3. 


Pussur. 


4. 


Ebnlna. 


5. 


Bhudder. 


6. 


Shapsab. 


7. 


Kojrab. 


8. 


Cobaduk. 
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by the Deputy Oonservator of Forests or his subor- 
dinate at any of those toll-stations, viz. — 

9. Isreepore (Eshamuttee). 

10. Bussuntpore. 

11. RoymangaL 

12. Mutlah. 
18. Bogee. 

14. Saterbag. 

15. Tangara-khal. 

16. Samukpatha. 

Such registration >Till hold good for the period of one year, 
and may be renewed after the expiry of that period. 

Any boat, the measurement of which is so registered, will not 
be liable to further remeasurement or detention, either withia 
the forests or at the forest toll-stations, provided — 

(1) That the boat does not contain any forest produce 

other than that entered in the permit ; and 

(2) That the load does not exceed the registered burden, 

as shown by the mark on the water-line* 

All boats registered will have the maundage and date of 
measurement painted in letters not less than 4 inches long on 
both sides of the bow; and amidships on either side will be 
painted the water-line, or line showing^ the loaded draft. This 
last will be indicated by a circle painted in white, intersected 
by a red line marking the depth to which the boat may be 
loaded. This line will be fixed at the pleasure of the manjee 
before measurement is made, and the measurement will be 
made accordingly. 

The fees payable when a boat is registered for the first time 
shall be according to the following scale : — 

Rs. As. P. 



Boats not exceeding 




50 maonds 




4 





Above 50 and not exceedin, 


y 100 


ty 




8 





„ 100 


yj 


J* 


500 


}f 




12 





„ 500 


f9 


» 


1,000 


}> 




1 8 





„ 1,000 


V 


f> 


2,000 


» 




2 





„ 2,000 


» 


99 


3,000 


» 




3 





„ 3,000 




• •• 


••• 






4 






On renewal of the registration after the expiry of twelve 
months, fees shall be payable at half the rates given m the 
above scale, provided that application is made for such renewal 
of registration within two months of the expiry of the said 
twelve months. After that period the full fees will be payable 
as for fresh registration. 

The 20th September 1880.— Notice is hereby given that 
from the 1st October 1880, the following will be the 
rates for removal of forest produce from the Sunderbuns 
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reserved forests in supersession of those published in 
the CcdciUta Gazette of August 1876, Part II, page 
790:— 
On every maund of sundri, pussur, or amoor timber, one anna. 

,j y, keora timber, one-half anna. 

,, „ any other produce, one-quarter anna. 

The 22nd September 1880. — In supersession of the notifi- 
cation published at pa^e 1230 of Part II of the 
Calcutta Gazette of 8th September 1880, and dated 
30th August 1880, it is notified that, under the provi- 
sions of the notification of the 16th August 1880, 
in irhich persons desirous of transporting any forest 
produce through the Sunderbuns forest toll-stations, 
paying such fees as may be fixed by the Conservator 
of Forests, it is hereby notified that the fees payable 
for such passes will, from the 1st October 1880, be 
the following : — 

For sundri, pussur or amoor timber, 2 pies per maund. 
For keora timber ... ...1 „ „ 

For all other forest produce ... ^ „ „ 

3. — North-Wbstbrn Provinces and Oudh Gazette — 

No. 690.— The 5th July ISSO.—Appoiutmente.—Mr. J. 
S. Battle^ Sub-Assistant Conservator, to the charge of 
the Kheri Division. 
No. 687.— yAtf hth July ISSO.— Transfer.— Mr. 8. E. 
Wilmot^ Assistant Conservator, from tlie Kheri Divi- 
sion, Oudh Circle, to the Gauges Division, Central 
Circle. 
Ho. 102.— The 1th July 1880.— In exercise of the 
power conferred by Sections 25 and 75 of the Indian 
Forest Act (VII.) of 1878, the Hon'ble the Lieute- 
nant-Governor of the North-Western Provinces and 
Chief Commissioner of Oudh is pleased to prescribe 
tlie following rules to have efiect in the Government 
forests of the Dehra Dun district :— 
I. — In the undermentioned forests the inhabitants of the 
undermentioned villages shall be permitted — (a) to collect head- 
loads of fallen dry wood for fuel, under passes signed by such 
officer of the Forest Department as may be authorised in that 
behalf by the Conservator of Forests, which passes shall be 
granted without payment ; and (6) on payment of the rates 
prescribed in No. III. of these rules, to graze the number of 
cattle specified opposite the name of each village :— 
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JJi-a 


IS 


525 


^ 






fe 


S25 


S5 


sS 


1 


.j^ 


Domet •«. 


•*. 


10 


200 


... 




2 


Eatta Pathar 


... 


4 


60 


... 


• •• 


S 


a 


Mibonwala ••. 


••* 


8 


160 


•■• 


•••. 


4 


•<. 


, Tauli 


.. 


16 


75 


••• 


••• 


- 1 




Sahanspnr ••• 


••• 


108 


600 


26 


• •« 


2 


fc 


Dhaki 


••■ 


10 


140 


12 


125 


S 


s 


Abdollapnr ••• 


••* 


4 


60 


#•• 


• •• 


4 


^• 


Earimpur ... 
EimsaJiaiwala 


••• 


40 


80 


..• 


• •• 


6 


6 




2 


60 


., 


• •• 


6 


Huraw&Ia ••• 


••• 


65 


235 


15 


60 


7 




. Tilw&n 


•»* 


4 


100 


... 


... 


1 


' 


Jbajra 

Mahra-ki-gaon 
Sttdbonwila ••• 


••• 


25 


600 


10 


200 


2 




•#• 


3 


80 


3 


••• 


3 




... 


10 


60 




20 


4 


•i 


Dholkot 


••* 


••• 


24 




••• 


5 




M&iiduw41a ... 


• •a 


16 


160 




•— 


6 


1 


NaugaoQ 


• •. 


8 


130 




... 


7 


p 


Bhanw&la ••• 


• •* 


10 


160 


'20 


— 


8 




lUjawdla ... 


• •. 


12 


125 




••• 


9 




Grant Bakbt&warpnr 


• •* 


14 


135 




... 


10 


•i 


Bhagwinpur Jala 


... 


8 


120 




••• 


1 


■ 


Naw&da 




5 


106 




••• 


2 




Dadhli 


... 


6 


125 




••• 


3 




Balindw&laNagla 


... 


••• 


60 




••• 


4 


. 


Phindu 


... 


4 


30 




••• 


6 


^ 


Muhammadpur 


... 


4 


45 




••• 


6 


'S . 


Pandit N4gal... 


• •• 


10 


76 




•«• 


.7 


^ 


Elishenpar ••• 


• -• 


••• 


36 




.*• 


8 


^ 


M4jri 

Baoripur 

Mahokampam (SIhard] 


• •• 


16 


140 


'"5 


... 


9 




• •• 


28 


160 




«•• 


10 




... 


5 


180 




••• 


11 


^ 


Mothronw&la 


... 


35 


200 


'"5 


••• 



II. — In the Western Siwalik forest the inhabitants of the 
▼illages named below shall be permitted — (a) to collect bead- 
loads of fallen dry wood for fuel, under passes signed by such 
officer of the Forest Department as may be authorised in that 
behalf by the Conservator of Forests, which passes shall be 
granted without payment ; and {b) on payment of the rates 
prescribed in No. 111. of these rules, to graze the number of 
cattle mentioned opposite the name of each village. But any 
portion of this forest, not exceeding one-half of its total area, 
may be closed against the exercise of these privileges by the 
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Conservator of Forests with the sanction of the Superintendent 
of the Dehra Dun, provided that the portions left open for 
grazinor, and for the collection of fuel are situated within a 
reasonable distance from the vi] 











s 


« 


i^ 


1 


1 




Nakb of Yiliagb. 








f' 

•IS.S 


^1 
1* 


1 


g 






is 


gs 


i^-a 


IS 


fc 


izi 






^z: 


^ 


iz; 


!zi 


1 




' Mahob&w&la ... 


••• 


26 


60 


••• 


§§• 


2 




SheoIaKhurd ••• 


••• 


8 


60 


••• 


••• 


3 




8heola£alan ... 


... 


60 


260 


••• 


• «• 


4 




Majra ••• 
PithuwMft 


••• 


60 


226 


10 


• •• 


5 




••• 


10 


40 


••• 


••• 


6 




Mihanw&la 


•ft 


6U 


300 


4 


60 


7 




Harbajwala ••• 


... 


16 


300 


••• 


•.• 


8 




Malhiin 


•«• 


18 


260 


••• 


••• 


9 




Grant Carbery ... 


... 


8 


100 


••• 


••• 


10 


«0 


Pelion ••. 


... 


10 


260 


••• 


• •a 


11 




E&ndli with Haripor 


••• 


60 


300 


10 


260 


12 


Shisamb&ri 


••• 


40 


340 


• •• 


••• 


13 


'£ . 


HasBanpor 


•.* 


4 


60 


••• 


••• 


14 




Sherpor .^ 


••. 


16 


90 


• •• 


••• 


15 


Sangtiawfila 


... 


45 


290 


••• 


••• 


16 


S 


Tiparpur ••• 


••• 


••■ 


40 


••• 


... 


17 


^ 


Kali&npur ••• 


... 


4 


32 


... 


••• 


18 


J&tanwala 


... 


4 


30 


••• 


••• 


19 




Mdjri 


••• 


10 


150 


• •• 


>•• 


20 




Timli with Ghari Beli 


... 


66 


246 


22 


260 


21 




Dharmaw&la ... 


•§• 


40 


60 


• •• 


••• 


22 




Sh&pur ••• 


•.• 


26 


170 


• •• 


••• 


23 




Aduwala •«. 


•«• 


60 


190 


8 


... 


24 




lLxm\tL Grant ... 


... 


18 


180 


6 


*•• 


26 




£unia Rh&rgi ... 
. EoldMatakM&jri 


••• 


14 


120 


3 


•.. 


26 




... 


100 


200 


••• 


..• 



III. — The rates chargeable to the inliahitants of the villages 
mentioned in Bnles I. and 11., for the grazing of cattle dnrinor 
a period of twelve months, are as follows :— 

Buffaloes, four annas each ; cows and bullocks^ two annas 
each ; donkeys and ponies, one anna each ; sheep and goats, 
six pies each. 

IV. — In the nndermentioned forests the roads specified shall 
not be closed : — 
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Kami of Fobxst. 



Western Siwaliks ••• 
Ditto 
Ditto 

Ditto 
Ditto 
Ambari ••• 
Oh&ndpur... 
Dholkot ••• 
Kagsidh ... 
Tirsil 

Ditto 
Saura— Saroli, Eachar, 

and TLano. 
S^D^ ••• ,.. 

Ditto ••• ••• 

Tirs&l and Salnkot ... 

Thano ... 
Ditto ••. 
Sastern 8iw61iks 
Ditto .«• 



Name of roads and water-courses. 



Asarori road. 

Khajnaur pass. 

Watercourse to DeKra Diin Tea Company and 

Carbery grant. 
Timli road. 

Boad from Khdija to Fyzabad, vid !Kolal. 
Road from fiudarpur to the Jumna. 
Boad from Harawala to Sahanspur. 
Road from Dunga vid Manduw&la to Jhfijra. 
Boad from Dudhli to Manduwala. 
Boad from li4nipokhri to £hari. 
Boad from Binipokbri to Jogiwdala. 
Road from Dehra to Thino. 

Water-course leading to Markham grant. 
Boad from Jiwangarn and Fatehpur to Mark- 

ham grant. 
Boad from Lacliiwila vid RAnipokbri to Bik^ 

bikesb. 
Boad from Tbano to Sangtiaw41a. 
Road from Tbano to Bogpur. 
Kbansrau Pass road. 
Boad from Debra to Hardwar. 



This cancels the notification published at page 5 of the Norths 
Western Provinces and Oudh Gazatte^ dated the 13th March 
1880. 

No. lU.— The Uth July 1880.— The Hon'ble the Lien- 
tenant- Governor and Chief Commissioner is pleased 
to direct the transfer of Chandi and Patri Forests 
from the control of the Superintendent, Boorkee 
Workshops, to that of the Forest Department. 

No. Ibb.—The \Uh July 18S0.— With reference to the 
above Notification, the Hon'ble the Lieutenant-Gover- 
nor and Chief Commissioner is pleased to direct that 
the Chandi forests shall form part of the Ganges Divi- 
sion of the Central Circle, and shall be in charge of 
the officer in charge of the Ganges Division. 

No. 756.— 77*^ Uth July 1880.— The Patri forests shall 
form part of the Saharanpur Division of the School 
Circle, and shall be in charge of the officer in charge 
of the Saharanpur Division. 

The above changes will have effect from the date of 
making over charge. 

No. nS.—The Uth July 1880.— The following rules 
made by the Hon'ble the Lieutenant-Governor, North- 
Westem Provinces, and Chief Commissioner, Oudh, 
under the provisions of Section 31 of the Indian 
Forest Act (VII.) of 1878, for the protected forests 

22 
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of Naini Tal, Ranikhet, and LaHtpur, having received 
the sanction of the Governor-General in Council, are 
hereby published for general information. These 
rules supersede all previous rules relating to tlie 
said forests :— 

I. All words used in these rales and defined in Act VII. of 1878, 
_ ^ _. ^ , (the Indian Forest Act) shall be deemed to haye 
InterpraUttan-clauM. ^^^ meaning respectively attributed to them 

by the said Act. 

II. Persons whose rights have been recorded under section 28, Act 
TIL of 1878, must sabmit their indents for baildiDg timber and for wood 
for agrioultural nnrposes to the officer in charge of the Forest Divi- 
sion within the iollowing periods : — 

In the Naini Tal aod Eanikhet > Between the Ist July and 31st October, 
protected forests. } ^ 

In the Lalitpur protected^ From 1st February to 31st March,and 
forests. 5 from Ut Au^^ust to 30th September. 

III. Licenses to purchasers felling or removing trees, or timber, or 
other forest produce, will be granted at such time and place, and at such 
rates and tmder sach conditions, as may from time to time be fixed by 
the Conservator of Forests. 

IV. The poisoning of water is prohibited. 

y. Except with the written permission of the officer in charge of the 

Forest Division, no person shall set snares or traps. 

VI. The Conservator of Forests may, with the previous sanction of 

the local Government, declare and publicly 

Clomng of forest against notify any part of the forest to which these 

himtiiig or shooting. rules relate to be closed altogether against 

hunting or shooting at such seasons and for such 

period, as he may deem necessary, or to be closed againvt the hunting or 

shooting of any class or classes of animals during certain seasons. 

^, . YII. Between the Ist April and the Slat 

bwT^ season for game ^u^^^t, both inclusive, in each year, the hunt- 
ing and shooting of game birds of the following 
kinds is prohibited : — 



Partridges 
Pheasants. 
Pea -fowl. 
JuDgle-fowl. 



Spur-fowl. 
Bustards. 
Florican. 
tSand-grouse. 



VIII. The driving of game in the snow is prohibited. 

IX. Subject to the restrictions contained in rules IV. to VIII., hunt- 
ing, shooting, and fishing are permitted ; but nothing in this rule shall 
be taken to exempt any person from liability in respect of any ofTenoe 
by fire, injury to the forest, or its produce, or other offence punishable 
by section 32 of Act YII. ot 1878. 

X. Trespassing, pasturing cattle, or permitting cattle to trespass in 
such portions of the forests as may have been closed under section 29 (6) 
of the Indian Forest Act, is prohibited. 

No. 778.— 7%« 17^A July 1880.— In exercise of the 
powers conferred by Section 34 of the Indian Forest 
Act, 1878, the Hon^ble the Lieutenant-Governor, 
North- Western Provinces^ and Chief Commissioner, 
Oudb, is pleased to declare the lands described in 
Schedule A; hereto annexed, to be reserved forests : — 
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SCHEDULE A. 



•s 



& 



Name of 
Forest. 



Description of boandaries. 



r 



1^ 



MadhaDih, 
block A. 



"Eapto w r a, 
block A. 



This land, formerly known tL» Madha (bad- 
bast No. 213 A.), is bounded on the north- 
west by Madha Dih forest, on the north- 
east by the Knptowra forest, and on the 
»onth by Seth Gobind Das' grant (former- 



ly jangle naznl No. 3.) 
•his la 



This land, formerly known as Bhadeora (had- 
bast No. 188A.)) is bounded on the east 
by Bhira, north, south, and west by the 
Kaptowra forest. 



Madha Dih Forest, block A., and Kaptowra Forest, block A., will 
henceforward form portions of the Madha Dih Forest and Kaptowra 
Forest, respectively, as gazetted in Notification No. 194, Goyemment, 
North- Western ^evinces and Oudh, Beyenue (Forests) Department, 
dated Allahabad, 28th February 1879. 

No. 786, 17th July 1880. — In exercise of the powers con- 
ferred by Sections 25 and 75 of the Indian Forest Act, 
YII. of 1878, the Hon'ble the Lieutenant-Goyemor, 
North-Western Provinces, and Chief Commissioner, 
Oudb, is pleased to prescribe the following mles to haye 
effect in the Government Forests of the Sabaranpnr 
District : — 
I. The inhabitants of the undermentioned villages shall have the 
privilege of gracing the number of cattle, sheep, and ^oats specified 
opposite the name of each village, at the rates mentioned m No. II. of 
• these rules, viz. : — 







•s 


:i 




Name of Village. 




ll 




Bbxabks. 


Saoli Mahdud 


••• 


600 






Banswali ••• •#• 


••• 


116 






Ahmedpnr Ehurch 


••. 


676 






.Bajpur ••• ••• 

Safempur ... ••• 


••• 


290 
900 






Aurangabad ••• 
Aneki Kalan... 


••. 


600 






••• 


200 






Nagal ••• ••• 


... 


96 






Sherpur Felon 


••. 


310 


60 




Hahibpur •#• 


••• 


196 






Haderpur. aliai Haidowara 


••• 


60 






Indarpur Talra 
Barkala ••• 


••• 


100 






••• 


260 






]EUunpur ••• ••• 


••• 


230 


60 




Bngawala alias Ferozepur 


•t* 


240 






Naukra 


••• 


667 


••• 


InoladiDff 8 alMdii, «{«., 
XMkr., T.iidm Aiju; 






J 


udlMftdbJnara. 
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II. The rates chargeable to the inhabitants of the Tillages mentioned 
in rule I., for the grazing of cattle, sheep, and goats, for a period of 
twelve months, are as follows .— 

BufiTiJoes ... ... ... 4 annaa each. 

Cows and bollocks ... ... 2 „ „ 

Sheep and goats ... ... 6 „ ,, 

III. When closing any portion of the forests in the Saharunpqr 
District, the Conservator of Forests mast, in consultation with Uxe Col- 
lector, provide conveniently situated grazing-grounds for the cattle 
mentioned in Bole I. 

No. 7Sl.—The llth July 1880.— In clause (<;) of this 
department Notification No. 300, dated the 28tli 
February 1880, the words " in the Bijnor district'* 
after ^^ Bijnor to Muzaffarnagar" should be struck 
out. 

No. S5L—T/ie 2Sth August 1880.— In the notification 
from this Department, No. 301, dated the 28th Feb- 
ruary 1880, in column 2 of the statement given in 
))ara. 2, for 'V33" read "31 and 83" wherever those 
figures occur. 

No. 868.— T/i<? Ut September 1880.— In the notification 
from this Department, No. 301, dated the 28th Feb- 
ruary 1880, in the Ist column of the statement in 
para. 2, and in the 2nd class of officers empowered, 
after " and foresters" read ^^ and alt otlter /orest qffi* 
eers when specially authorised/' &c. 

The Sth September 1880. — In exercise of the powers 
conferred by section 19, Act YII. of 1878, the Hon'ble 
the Lieutenant-Governor of the North- Western Pro- 
vinces and Chief Commissioner of Oudh, is pleased to 
declare the forests specified in the following schedule 
to be reserved forests, and to form, with the Bamgarh 
grants, a new forest, to be named the Nawabguuj 
forest : — 

JAIPX7B Ecut — Maaza Gohnnia, Fargana Manikapnr. 

West.—Majiztk Shambhunagar and Surjapur, Pargana Nawab^nj. 

North. — Mauza Eorondi, Pargana Mahadewa, and Maoza ^hitora, 
Pargana Manikapnr. 

South. — Mauza Mahadewa, Pargana Nawabganj. 

Shambhunaoab East. — Mauza Jaipur and the Mahal of AU Maham- 
mad, included in Shambhunagar, Pargana Nawabganj. 

West — Maaza Amarpur, Pargana Manikapnr and the Mebal of Baja 
K ishen Dat Ram, included in Shambhunagar. 

North. — Mauza Bhitora, Pargana Manikapnr. 

South. — ^Mauza Hardowa and Bamgarh grant, Pargana Nawabganj. 

No. 910.— rA« nth September 1880.— Mr. R. S. Dode- 
worth reported his return to duty on the 30th August 
1880, from the leave granted to him in this depart- 
ment Notification, No. 313, dated the 8th April 1879, 
and assumed charge of the Kheri Division on the 
afternoon of the 2nd September 1880. 
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4. — Punjab Oazbttb— 

No. 266P.— TVitf hth Jvly Um.— Leave.— Mr. F. D'A. 
VincetU, Assistaut Couservator of Forests, PlaDtation 
Division^ has obtained privilege leave of absence for 
three months^ in contiuuation of the Examination 
leave granted to him in Punjab Government GazeUe^ 
Notification No. 184F., dated 22nd April 1880. 

No. 267 F. — Notification. — In continuation of Puryab 
Government Gazette Notification No. 185F.y dated 
22nd April 1880, Mr. E. A. Down, Assistant 
Conservator of Forests, will continue in charge of the 
Plantation Division during Mr, Vinceni*e absence 
on leave. 

No. 283F.— Z7i« \9th July l%9>^.— Notification.— VuAqv 
instructions from the Qovernment of India^ the 
services of Mr. E. McA. Moir, Assistant Conservator 
of Forests, are placed at the disposal of the Govem* 
nient, North-Western Provinces and Oudh, with efFect 
from the date of his return from the leave, granted 
to him in Notification No. 27yP., dated 18th March 
1879, by the Government of India, in the Depart- 
ment of Bevenne, Agriculture, and Commerce. 

No. 301F.— August 1880.— The Lieutenant-Govemor 
is pleased, under Section 28 of Act VII. of 1878 
(The Indian Forest Act), to declare the lands in the 
following Schedule to be protected forests, and the 
provisions of Chapter lY. of the said Act to be 
applicable thereto. 

Under Section 29, the Lientenant-€royernor declares all trees to be 
reserved in the said forests from the date of thia notification. 

The Lieutenant-Governor prohibits the breaking up of land for cnlti- 
vation. or for any other purpose, and the quarrying of kankar. except 
according to rules relating to the subject under Section 31 of the said 
Act, from the date of this notification. 

- Under Section 31, the Lieutenant-Grovernor prescribes the following 
rules:— 

1. The general management of the protected forests is vested in the 
officers of the Forest Department, in communication with the Deputy 
Commissioner of Gujr&nw&la. 

2. The grazing right will be sold by annual leases in the manner 
heretofore customary, and all other grazing (except in pursuance of a 
nght) is prohibited. 

3. The quarrying kankar and breaking up of land for any other 
purpose, without the written permission of the Deputy Commissioneri 
and countersignature of the Forest Officer, is prohibitea. 

4. The lopping and tearing down of branches of trees and the cutting 
of trees is prohibited except with the permission in writing of the 
Forest Officer. 



Descriptive statement showing boundaries of protected forests. 

>lohj 
Lhoi 

Google 



, . Hafizabad North. — ^Village lands of Manjit and reserve BhikolohM 
(Block XL) ; also village liuids of Sukeki* Khiuwinwiliy If^awa Khona, 
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Amaltas, Par Massu xnarrh, Far Massu Chidar&nw&la, Hindwinili and 
Beriw41ah. 

5b«<*.— Reserve Kamawili (Block IV.) 

Scut, — Forest reserves, (Block V.) Kam41w&li and Tillage lands of 
Manaaw&li, also Blocks YI, VII, YIII, IX and XssLagar, Uatti Tibbi, 
Gaji&na, Xingriwali, Daban. 

Tr<f«<.— Jhang ** protected forests." 

N.B. — The boundaries are taken from the Bevenne Surrey Map 
of 1852-55. 

No. SISF.— The lOth August ISSO.— Leave.— Mr. W. 
ShaiespeaTy Assistant Conservator of Forests, Fuel 
Reserve, South Division, has obtained privilege leave 
of absence for three months, -with effect from the 
afternoon of the 22Dd July 1880. 

No. 319F.— Appointment.— Mr. A. M. Rentier, OflSciat- 
ing Assistant Conservator of Forests, attached to the 
Conservator's Office, is appointed to the charge of 
the Fuel Reserve, South Division^ during the ab- 
sence on leave of Mr. Shakeapear. 

No. 32GV.— Transfer.— Mr. L. O. Smith, Sub- Assistant 
Conservator of Forests, transferred from Bengal to 
the Punjab^ is attached to the office of the Conser- 
vator of Forests, Punjab, as a temporary measure, 
with effect from the afternoon of the 14th July 1880, 
vice Mr. Reutlier. 

So. S24:V.—TAe Uth August 1880 —Eaamination.—Mr. 
F. U A. Vincent, Assistant Conservator of Forests, 
Ist Grade, passed an examination in Punjabi, held on 
the 10th July 1880. 

No. 84t5F.—fhe 26th August ISSO.— Noti/icatian.— In 
supersession of Punjab Government Gazette Notifica- 
tion No. 301F., dated 24th July 1880, the Lieutenant* 
Governor is pleased, under Section 28 of Act VII. 
of 1878 (The Indian Forest Act), to declare the lands 
in the following Schedule to be protected forests, and 
the provisions of Chapter lY. of the said Act to be 
applicable thereto. 

Under Section 29, the Lieutenant-Governor declares all trees to be 
reserved in the said forests from the date of this notification. 

The Lieutenant-Governor prohibits the breaking up of land for 
cultivation, or for any other purpose, and the quarrying of kankar^ 
except acoording to rules relating to the subject imder Section 31 of the 
said Act, from &e date of this notification. 

Descriptive Statement showing boundaries of protected forests. 

H&fizabad JTor^A.— Village lands of Manjit and reserve Bhikoloh4ri 
(Block XL); also village lands of Sukeki, Kh&nw&n Jvdli, Nawa Eiiona» 
Amaltis, Par Massu Marrh, Par Mussu Chidarlinwala, Hindw^ih and 
Beriwilah. 

iSbw^A— Beserve Eamawdli (Block IV.) 

J^a«^.— Forest reserves, (Block V.) Kam&w&li and village lands of 
M&n4nwili; also Blocks VI. VII, VIH* IX and X. VM.— I^r» 
fiatt Tibbi, Gajiibia, Xingraw^, Daban. 
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YF«8<.— Jhang " protected forests. 

Jj^.JB.-^The boundaries are taken from the Eevenue Survey Map 
of 1862-56. 

No. SiS.—The 27th August ISSO.— Notification.— Mr. 
A. E. Wild, Deputy Conservator of Forests, trans- 
ferred to the Punjab, by Notification of the Govern- 
ment of India, in the Home, Revenue and A^icul- 
tnral Department, No. 243F., dated 27th April 1880, 
is appointed to the charge of the Gujranwala Division, 
nvith efiect from the afternoon of the 28th July 1880, 
vice Mr. C. F. Rosnter. 

No. ^i9?.— Notification.— Mr. C. F. Sosaiter, Sub- 
Assistant Conservator of Forests, is, on being relieved 
of tlie charge of the Gujranwala Division, posted to 
the Jhelum Division. 

No. 372F.— The 9th September ISSO.— Leave.— In con- 
tinuation of Punjab Government Gazette Notification 
No. 242F., dated 16th June 1880, the undermentioned 
ofiicer has been granted a further extension of leave 
by Her Majesty's Secretary of State for India, as 
advised in list^ dated 6th August 1880 : — 



Name. 



W. Eighy 



Service. 



Uncove- 
nanted. 



Appointment. 



Period and nature of ex- 
tension. 



Assistant Con- 
servator of 
Forests, Ist 
Grade. 



1^ months' sick certifi- 
cate. 



No. 374tF.— The I6th September ISSO.— Notification.— 
With reference to Punjab Government Gazette Noti- 
fication No. 349F., dated 27th August 1880, Mr. C. 
F. RoesUery Sub- Assistant Conservator of Forests, 
joined the Jhelum division on the forenoon of the 5th 
August 1880. 

No. ZSi¥.—The 20th September ISSO.— Leave,— Mr. 
C. F. E/lioiy Officiating Deputy Conservator of Forests, 
resumed charge of the Rawalpindi division on the 
forenoon of the 3rd September 1880, on return from 
privilege leave of absence, granted to him in Punjab 
Government Gazette Notification No. 255F., dated 
25th June 1880, relieving Mr. /. 5. Mahay. 

5. — Cbmtral Provinces Gazette — 

No. 2561.— 9/A July \SSQ.—Mr. E. D. M Eooper, Assis- 
tant Conservator of Forests, is granted three months' 
privilege leave, with efiect from the 15th instant, or 
such subsequent date on which he may avail himself 
of it. 
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No. 2611.— 16(A July 1880.— Two years' furlough to 
Europe, under Chapter IV., Section 21 of the Civil 
Leave Code, is granted to Mr. W. P. Thamasy Assistant 
Conservator of Forests, 1st Grade, with effect from 
23rd March last, tlie date on which that officer sailed 
from Bombav per Steamer ^' Rydal Hall." 

No. 2703.— 2li^ July 1880.— J/r. E. D. J/. Hooper, As- 
sistant Conservator of Forests, Ist Grade, availed him- 
self of the three months' privilege leave granted him bj 
Notification No. 2561 of 9th instant, on the afternoon 
of the 1 5th idem. 

No. 2%h2.— Dated Nagpur^ the Srd August 1880.— 
Captain C. W, Losack, Deputy Conservator of 
Forests, assumed charge of the Ist Class Reserves of 
the Jubbulpore Forest Division on the 3 Ist January 
last. 

No. 8228.— 77itf 3rrf September 1880.— ifr. R. H. C. 
Whittall, Deputy Coneervator of Forests, transferred 
from British Burmah to these Provinces, reported hia 
arrival at Hoshangabad, and assumed charge of that 
Forest Division, and the 1st Class Reserves of the Betul 
Division from Forest Ranger Mu/iammad Gfiouse oq 
the forenoon of the 11th August last. 

6. — British Burmah Gazbtte — 

No. , 291.— 6<A July 1880.— At the examination held id 
Rangoon, on the 7 th June 1880 and following days, 
the undermentioned officers passed the examination 
in the Burmese language, prescribed in Notification 
No. 202, *ated the 19th September 1876 :— 
Lower Standard, 
Mr. N. Hearle, Assistant Conservator of Forests. 
Mr. A. Weston, Sub- Assistant Conservator of Forests. 

No. 5b.~The 6th August 1880.— Under the pro- 
visions of Section 44 of the Civil Leave Code, 
Mr. J, Ifisbet, Assistant Conservator of Forests, is 
granted privilege leave for two months and twenty- 
eight days, with effect from the date on which he may 
avail himself of it. 

No. 61.— T/ie 2nd September ISSO.— Captain C. T. 
Bingham^ Officiating Deputy Conservator of Forests, 
reported his return, at Moulmein, on the 22n(i 
ultimo, from the three months' privilege leave of 
absence granted to him in this Department Notifioa* 
tion No. 35, dated the 29th April 1880. 

?, — Assam Gazbttr — 

No. 187.— r^s I6th July 1880.— Privilege leave of 
absence for three months, under Section 13^ Supple* 
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ment F., of tlie Civil Leave Code, is granted to Mr. 
H. O. Young, Sub-AsfiiBtant Conservator of Forests, 
Cachar^ from the 15th Angnst 1880, or from the 
subsequent date on which he may avail himself of 
the same. 

1(0.207.— Thedth Auffust 18S0.— Mr. W. E. IfArw^ 
Assistant Conservator of Forests, 1st Grade, Sib- 
sagar, is transferred to the district of Lakhimpnr, and 
is appointed to have charge of the Lakhimpnr Forests 
Division. Mr. D*Any made over charge of the 
Sibsagar Forest Division to Mr. C. O. D. Fcrdyeej 
Assistant Conservator of Forests, 3rd Grade, on 
the afternoon of the 28th July 1880. 

TSio.l%.— The lOth August 1880. ^The Chief Commis- 
sioner is pleased to prescribe the following rates of 
royalty to be paid on timber floated on any river in 
the Valley Districts of Assam, and which is Ihe pro- 
perty of Government, or was produced on Government 
land, or on lands belonging to, or in the occupation of, 
private persons on which Government has the right 
to levy a royalty, and on which the royalty, or duty, 
or purchase-money has not been paid weady. — 

Logi qf 8dL 

If imder 10 feet in lenf(th, Bs. 2-8 per log. 

If from 10 feet to 15 feet in length, Ks. 5 per log. 

If over 15 feet in length, Bs. 10 per log. 

Logt qf reserved hinds of wood. 
If under 10 feet in length. Be. 1-8 per log. 
If from 10 feet to 15 feet in length, Rs. 3 per log. 
If over 15 feet in length, Bs. 6 per log. 

Logs of unreserved hMs of wood. 
If under 15 feet in length. Be. 1 per log. 
• If over 15 feet in leng^ Bs. 2 per log. 

Boats or dugouts. 

Ifof S61,B8.10each. 

If of other kinds, Bs. 6 each. 

Bamboos, 

Jongli or kata bamboo, Be. 1 per hundred. 

Jiti bamboo, Bs. 2 per hundrod. 

Bludaka bamboo, Bs. 3 per hundred. 

Charcoal, per maund, or for every nine cubic feet, 2 annas. 

No. 19.— 7:^ lO^A August 1880.— In exercise of the 
powers conferred by Section 41 of Act VII. of 1878 
(The Indian Forest Act), the Chief Commissioner of 
Assam is pleased to make, and^ with the sanction of the 
Governor-General in Council, to publish the following 
rules, which shall come into force on and from the 
1st October 1880 :*- 

23 
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Bhutah Tixbsb Bulbs. 

I. All words used in these roles, and defined in Act VII. of 1878 
Int^rpftotion-olau^,- (The Indian Forest Act) shaU be deemed to 

"^ hare the meanings respectively attnbnted to 

them bj the said Act. 

II. All timber which it is intended to import from Bhutan into or 
StoDDAire of timber tor ^^^^^sh *^« Province of A«siim. shall be stopped 

exammVtioii at the British *^' examination at the British boundary and be 
boundary. reported, to the District Forest Officer, or any 

other Forest Officer authorised in that behalf, 
and shall not be imported into the Province of Assam until it has been 
examined and marked. 

III. All timber broaght down by the Langi, Gor&pil&, CL&mp&mati 
Gonirol stationf. ^' GWlngid rivers, or any of their tributaries in 

the district of Qoalpdra, shall be stopped for 
examination and be reported to the District Forest Officer or other Forest 
Officer authorised in that behalf, at the following places :^ 

Datma, on the Lang& river ; 

Bqjadabri, on the Gor4pil4 river; 

Crurubasa, on the Ch&mp&mati river ; 

Burimukh, on the Gftngm river; 
or at such other places as the CWef Commissioner may from time to 
time, by notification in the Assam GhiutU, prescribe. 

IV. The District Fewest Officer, or other Forest Officer, authorised in 
Grant of pasMs for that behalf, shall, if requested to do so by the 

timber by the District person in charge of timber so brought down, 
Forest OfBoer, and pay- grant a pass for the same in such form as the 
mentoffeeeoDsachpaaMs. ch^^f Commissioner may from time to time 
prescribe, and for the issue of which a uniform fee of 8 annas for each 
log, boat, or dugout will be leried. 

No person shall remove any timber from any place at which the same 
has been stopped under fiule III., until a pass has been granted, as 
prescribed in this rule. 
y. Should the person in charge of any timber, brought down the 
Grant ofpaM for landing I^nga, Goritpil&, Chimpfimati, or G&Dei4 rivers* 
timber before reaching a or any of their tributaries in the aistrict of 
nice referred to in Bule Go41p&ra, desire to land such timber before 
1^1- reachmg any of tiie places prescribed under 

Bule III. as places for the stoppage thereof, they shall obtain the 
permission, in writing, of the District Forest Officer, or other Fprest 
Officer as may be autnoriRed in that behalf If such officer deems fit 
to grant such permission, he shall examine the timber and shall grant 
a pass as prescribed in Bule IV. 

VI. Except with the permission in writing of the District Forest 

Officer, or such other Forest Officer authorised 
No timber imported in that behalf, no timber in transit on the 
from Bhutan »<> J® w- Lang4, Gor4pil4, Ch4mp£mati, or Gtogi rivers, 
Zlfi^tiTor^^^ ora^yof their tributaries in the district of 
without the receipt of a Go&lp4ra, may be landed or removed inland, nor 
pass. may such timber be cut up or converted before 

a pass has been granted by the Forest Officer 
for the same. 

VII. AU timber when in transit in the Gotip4ra district, either by 

land or by river, may be stopped and examined 
Stoppag;e and ezamina- by any Forest Or Police Officer, and the persons 
tion of timber imported j^ ^i^arge of such timber shaU be bound to 
F^'et^ci^pSlice'V;? V^^^^ any passes which may have been 
and the production of granted to them, when called upon to do 
paseci. so by any Forest Officer or Police Officer. 
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VIII. Any person infringinf; anj provision of these rules shall be 
PenaltT. punished, with impiisonment of either descrip- 

tion, which may extend to six months, or with 
fine which may extend to five hundred rupees, or with both. 

No. iO.—T/ie lOtk August 1880.— In exercise of the 
powers conferred by Section 41 of Act VII. of 1878 
(The Indian Forest Act, 1878}, the Chief Commis- 
siooer of Assau) is pleased to make, and, with the 
sanction of the Governor-Qeneral in Cooncil, to 
publish Ihe following rules, which shall come into 
force on and from tlie Ist October 1880 :— • 

Assam Eiybb Bulbs. 
L All words used in these rules, and defined in Act YII, of 1878 (Tlie 
Interpratation-elauM. '^^^^^ Forest Act), shall be deemed to have 

'^ themeanmgs respectively attributed to them 

by the said Act. 
II. All timber and other forest produce, which is brought down by 
OL ^ u u ^^ Brahmaputra river, or any of its tributaries 

e«23&ldS^^ »i«^? »•»? ^'o^i^f Of A8s«m.8haU bo .topped for 
of duM at revenae stations, exammation, and for the payment of the amounts , 
if any, due to Government thereon, whether as 
duty, royalty, or on any other acooant, at the following revenue- 
stations, viz, .• — 

JHbru Mukhi on the Brahmaputra river, in the Lakhimpur 

district ; 
Dhubri, on the Brahmaputra river, in the Go&lp&ra district ; 
or at such other places as the Chief Commissioner may, from 
time to time, by notification in the Assam Gazette, prescribe. 
TTT- — All amounts so due to Government shall be paid into the 
Dibrugarh or Dhubri Sadar treasuries, and ihe 
Grant of paaies for treasury receipt shall be handed to the Forest 
timber and otherproduoe Officer, in charge of the revenue station, who 
^ ^oPile reTeou" '^ *^.«'«^^P0"> i^ requested to do SO, by the 
■tation, and the payment porson in charge of such timber or forest pro- 
of fees on such passes. duce, grant a pass for the same in such form as 
the Chief Commissioner may, from time to time, 
prescribe, and for the issue of which fees will be levied as follows :—* 

(1) For every ratt of timber or bamboos, or boat carrying timber 

or bamboos, a fee of one rupee. 

(2) For every raft of cane, or boat carrying cane, a fee of eight 

annas. 

(3) For every raft of thatching-grass and reeds or ekra, or boat 

carrying the same, tour annas. 

(4) For every raft or boat canying charcoal, one rupee. 

No person shall remove any timber or other forest produce from any 
place at which the same has been so stopped, until such pass has been 
granted by the Forest Officer in charge o? the revenue station. 

lY. Should the person in charge of any timber or other forest 
produce, brought dovm the Brahmaputra, or any 

Grant of pass on pay- of its tributaries in the Province of Assam, 
STtol^d'AlS^' is desire tohtndsuchtimber or other forest produce 
before wacMnr aTlace before reaching any of the places prescribed 
referred to in Bale IL under these rules as places for the stoppage 

thereof, and the persons in charge of such 
timber or other forest produce not be alreaify in possession of a pass or 
license showing that payment of the amount due to Government thereon, 
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whether as duty, rc^alty, or on anjr other aoooimt» has been made, they 
shall obtain the permission, in writing, of the District Forest Officer, or 
other Forest Officer dnly authorised m that behalf. If snch officer deems 
fit to grant snch permission, he shall examine and measure the timber 
and other forest produce, and shall, on being handed the treasury receipt 
acknowledging payment of the amount due to Goyemment thereon, 
grant a pass as prescribed in Bule III. 

y . Except with the permission, in writing, of the District Forest 
Officer, or other Fore«t Officer duly authorised 

Wo timber or othtt pro* in that behalf, no timber or other forest produce 
«I!^.iLrL'JI!';?«?7,«*^ ^ *»»»"* ^^ ^^^ Brahmaputra riTcr. or any of 
SSxvSSS^dZft^'p.;! its tributaries in the jroTince of Assam, W 
ment of daei aod ttae be landed or remoTcd inland, nor may such 
receipt of a pass. timber be cut up or converted before the amount 

due to GoTernment thereon has been paid, and 
a pass has been granted for the same by the District Forest Officer or 
such other Forest Officer duly authorised in that behalf. 

VI. All timber and other forest produce, which is brought down any 

river in the Valley Districts of Assam, may be 

Stoppaj^snd ezamina- stopped and examined by any Forest Officer 

toonof timber. Ac, bjany or Police Officer, and the persons in charge of 

iTL^'^^'Sti^ »««!J ^^^ ^' ^o^^ P»^~ "^ ^ bound to 
puMS. produce any passes which may have been 

granted to them for such timber or forest pro- 
duce, when called upon to do so by suoh Forest Officer or Police 
Officer. 

VII. Any person infringing any proviftion of these rules shall be 
p^^^ ptmiiihed with ri(|^orou8 or simple imprison- 
ment for a term which may extend to six months, 

or with fine which may extend to five hundred rupees, or with both. 

No. 220.— r/ie 30th August 1880.— J/r. H. O. Younffy 
Sub-Assistant Conseryator of Forests,'avaiIed himself 
of the privilege leave, granted in Notification No. 187» 
of t)ie 16th July 1880, and made over charge of the 
Cachar Division to Mr. D, P. Copelandy Sub-Assis- 
tant Conservator of ForestSj on the afternoon of the 
20th instant. 

No. 245.-7^ iZrd September 1880.— Ifr. O. Mann^ 
Conservator of Forests, Assam^ is allowed privilege 
leave of absence for three monthsj under Sections 41 
and 42 of the Civil Leave Code, with effect from the 
18th October 1880, or from the subsequent date on 
which he may avail himself of it. 

No. 255.— 2%tf 80a September imd.—Baboo Jay 
Ndrdyan Dd$^ Forest Ranger, received charge of the 
Tezpur Forest Division^ on the afternoon of the I2th 
August 1880, from ifr. Copeland, transferred to the 
Cachar Division. 

8.— Mtsorb Gazette- 

No. 9,— The 6th July 1880.- Jfr. F. B. Diciefisarij As- 
sistant Conservator of Forests, Coorg, has passed the 
Higher Standard Examination in Kanarese, as laid 
down in G. O. O. No. 734 of the 9th September 1864. 

No. 10.— r/*el5<A July 1880.— il/r. F. B. Dickineony 
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Assistant Conservator of Forests^ Goorg^ ofBciaiing in 
the 1st Grade, is confirmed in that grade from the 5th 
July 1880, the date of his passing Uie Higher Staud- 
ard Examioation in Kanarese, under the provision 
contained in para. IV. of the Circular Resolution of 
the Home, Itevenne and Agricnltural Department, 
No. 5P., dated 23rd February 1880. 
No. U.—TAe 15tk September 1880.— Jtfr. F. B. Dicken- 
son^ Assistant Conservator of Forests, Coorg, returned 
to duty on the 1st instanti from the three months' 
examination leave granted him in Chief Commission- 
er's Notification, dated 10th May last. 

9. — Bombay Gazbttk— 

TAe l<t Juli/ lS60.—Mes8r$. B. J. Haselden^ Sub-Assis- 
tant Conservator of Forests, and TF. A, Talbot, .Assis- 
tant Conservator of Fores ts, respectively delivered 
over and received Forest charge of the Tellapur Taluka 
and the Kanara Saw Mills, on the 21st June 1880, 
after office hours. 

Jdsssrs. /• C iStobie and W. R. Woodrowj Assistant Con- 
servators of Forests, respectively delivered over and 
received Forest charge of the Sirsi and Sidd&pur 
T&lnkas of the Kanara Collectorate, on 'the 17th June 
1880, in the afternoon* 

The 6tk July 1880.— Jfr. Laxunian Ballal Okay Acting 
Sub-Assistant Conservator of Forests, reported his 
arrival to the District Forest Officer, Kh&ndesh, and 
received charge of the office of Sub-Assistant Conser- 
vator of Forests, Eh&udesh, on the 17th June 1880, 
before office hours. 

The 8<A July 1880.— 3/r. 0. E. HeweU, Assistant Con- 
servator of Forests, reported his arrival for dutv in 
Kbandesh from the Panch Mahals, on the 30th «fune 
1880, before office hours. 

The Ibth J\dy 1880.— ifr. G. R. Mahajan^ Sub-Assist- 
ant Conservator, and Mr» H. Mainwaring, Assistant 
Conservator of Forests, respectively delivered over 
and received charge of the S&tara District Forest 
Office, on the 12th instant, before office hours. 

No. 3817.— 7%^ 22nd July 1880.— Jir. 6. Hewettj As- 
sistant Conservator of Forests, Ehandesh, is allowed 
privilege leave of absence for three months. 

The ilth July 1S80.— Messrs. G. A. Eighty Assistant 
Conservator of Forests, and S. Bomidge, Sub-Assist- 
ant Conservator of Forests, respectively delivered over 
and received charge of the District Forest Office, 
Ahmednagar, on the 22nd July 1880, after office hours. 

No. 3dU.-^The 28tA July ISSO.-'i/r. B. Mainwaringj 
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Assistant Conservator of Forests, S&t&ra^ having re* 
turned to duty on the 12th instant, before office hoursi 
the unexpired portion of the three months' privilege 
leave granted to him, and notified under Government 
Notification No. 8212, datod 2l8t June 1880, is can- 
celled. 

No. 82L— The 9th August 1880.— The notification of 
this Governroenty in the Public Works Department, 
Forest Branch, No. 144F., dated the 29th March 1876, 
acquiring land in Dehra Dun for the Forest Depart- 
ment, is hereby cancelled. 

No. 4133.— Bombay Castle, 9ih August 1880.— Under 
the provisions of Section 41 of the Indian Forest Act 
No. VII. of 1878, His Excellency the Right Honour- • 
able the Governor in Council is pleased, with the 
previous sanction of the Gt)vemment of India, to 
make the following rules for regulating the transit 
of timber and other forest produce :— 

1. All words used in these rules and defined in Act YII. of 1878. 
(The Indian Forest Act) shall be deemed to have the meaning respective- 
ly attributed to them by the said Act. 

2. No timber or other forest produce shall be moved into or from 
any of the districts in the Presidency of Bombay mentioned in Appen- 
dix A, except by the routes therein respectively specified. 

3. No timber or other forest produce sball be moved within any 
district of the Bombay Presidency, except within the linuts of a 
Beserved Forest (whether a Village Forest or not) or of a Protected 
Forest, 

and, except as is hereinafler otherwise provided, no timber or other 
forest produce shaU be moved from or into any such district, 

without a pass from a Conservator of Forests, or from some officer 
empowered W a Conservator of Forests, or from some person duly 
anthorized onder Bule 13 to issue such pass, nor otherwise than in 
accordance with the conditions of such pass : 

Provided that nothing in this rule shall be deemedj* 

(a) to apply to timber or forest produce which is the property of 
Government, or 

{b) to appljT to timber, or other forest produce, the property of one 
person, or the joint property of two or more persons, which is conveyed 
m quantities not exceeding oue head-load once in twenty-four hours, 
or 

(c) to require a pass for the removal of an^r timber or other forest 
produce within the limits of the village in which it was produced. 

d. Every pass issued under the last rule shall specify : 

(1) the name of the person to whom such pass is granted ; 

(2) the (quantity and description of timber or other forest produce 
covered by it ; 

(3) the places from and to which such timber or other forest produce 
is to be conveyed, and the route by which it is to be conveyed ; 

(4) the period for which such pass is to be in force ; 

(5) the officer to whom it is to be returned on the expiiy of such 

Seriod, or on the arrival of the timber or other forest produce at its 
estination, whichever event happens the first. 

5. In the case of timber or other forest produce which it is wished 
to import otherwise than by sea from any place beyond the frontier of 
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British India, no fwss shall be iitsned ender Bide 3 unless upon produc- 
tion of a " Foreign Pass" covering snch timber, or other forest produce, 
nor, if such timfisr be of large scantling, unless it bears a Foreign 
Properl^-mark. 

6. Erery such Foreign Pass must be in a form, and every such 
Foreign Property-mark must be of a deticription. which has been regis- 
tered in the office of the Conservator of Forests of the Division into 
vhich it is sought to import such timber, or forest produce, and such 
Foreign Pass must bear the signature of some officer or other person 
whose name has been duly registered in the said office as an officer or 
person duly authorised to sign such pssses. 

7. Any timber or other forest produce whick it is wished to import 
otherwise than by sea from any place beyond the frontier of British 
India, may be conveyed within such frontier by any the routes named 
in Apppn<&z A as far as the first depdt on sucn route established under 
Bule 16 without a pass under Bule 3, if it is covered, by a Foreign 
Pass in proper form and duly signed, and if, in the case of timber of 
large scantling, it is marked with a registered Foreign Property-msrk, 
but not otherwise. 

No such timber or forest produce shall be stacked, or deposited in 
any place between the frontier and suck depdt, or be moved beyond 
such depdt without a pass issued under the said rule. 

8. If the Conservator of Forests of the Division shall so direct, no 
timber of large scantling, which has been imported ns aforesaid by any 
particular route, shall be moved beyond such first depdt without first 
naving a Government transit mark of such description as the said 
Conservator shall prescribe stamped upon it- 

9. In respect of every pass issued under Rule 3 there shall be 
payable such fee, if any, as the -Conservator of Forests shall, from time 
to time, prescribe with the previous sanction of Government, for each 
district, and no such pass shall be issued until the fee so prescribed 
has been paid. 

10. No person who belongs to a oommunity to which a Village Forest 
is assigned' and no inhabitant of a town or village in the vicinity of 
a Protected Forest, who is permitted to take timber or other forest 
produce from such forest for his own use, shall be entitied to receive 
a pass under Bule 3 for the removal of timber or forest produce from 
such forest to any place beyond the limits of the town or village in 
which such person resides : 

Provided that in the district of Sanara a pass may be issued for 
moving from the said district any timber which has been given, on 
payment of the fees to be hereafter prescribed, for a specific purpose, 
and has been used by the grantee for that purpose, 

but only on payment of an additional fee of fifty per cent, on the 
amount of the fee originally paid, if such timber is being moved by any 
person other than the original grantee, 

unless the Collector, or the Conservator of Forests, or any of their 
Assistants or Deputies to whom an application may be made in this 
behalf, shall be satisOed that such timber is being moved for charitable 
purpose, and ^hall be of opinion that such additional fee should be 
reduced or remitted, 

in which case a pass may be granted either without additional fee 
or on payment of a reduced fee, as the Collector or other officer 
aforesaia shall determine. 

11. In every other case the owner of timber or other forest produce 
shall be entitled to receive a pass for the same under Bule 3 for any 
of the purposes for which such passes may be granted. 

12. In the district of Kanara passes under Rule 3 for the moving 
of timber or other forest produce beyond the inland frontier of the 
asid district will be issued in duplicate, one white and one green, and 
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the date of exit will be reoorded apon each of such duplicate passes by 
the Forest Officer at the appointed watch-house on the frontier, and the 
green pats shall be surrendered by the holder thereof to such officer^ 
who shall return it without delay to the office from which it was 
issued. 

13. The Conserrator of Forests may» if he thinks fit, at any time, 
by an order in writing : 

(a) authoriae any person who is an owner of timber or other.forest 

groduce, or the agent of any such owner, to issue passes under Kule 
in respect of any timber or other forest produce which belongs to 
such person, or to the person for whom such person is agent, and 

{b) cancel such authoriaation. 

When the Conservator of Forests authorises any person under clause 
(a) of this rule, he shall furnish such person from time to time with 
authenticated books of blank printed forms of passes with the parti- 
culars requir^ by clauses (4), (6), and (6) of Bale 4 already filled in, 
and no alteration shall be made by such person in any of the said parti- 
culars, or if made, shall have any validity. 

The said person shall pay for each such book such sum as shaU, from 
time to time, be determined by the Conservator of Forests, and in the 
event of an order being passed by the Conservator of Forests, under 
clause {b) of this rule, shall at once return to the said Conservator 
every unused book, and every unused portion of any such book then 
remaining in his possession, and shall be entitled to receive back the 
amount paid by him in respect of such unused book or portion of a 
book. 

No pass issued by any such person, after the issue of an order, under 
clause (b) of this rule, and no pass issued by him, which is not on a 
form supplied to him as aforesaid, shall have any validity. 

14. Tmiber or other forest produce in transit may be stopped and 
examined at any place by any Forest or Police Officer, if sucn officer 
shall have reasonable ground for suspecting that any money, which is 
payable to Qovemment in respect thereof, has not been paid, or that any 
forest ofience has been or is being committed in respect thereof. 

The person in charge of any such timber or other forest produce, 
shall furnish to any such officer, all the information which he is able 
regarding such tmiber or other forest produce, and if he is removing 
the same under a pass, shall produce sucn pass, on demand, for the 
inspection of such officer, and shall not in any way prevent or resist 
the stoppage or examination of the said timber, or other forest produce 
by such officer : 

Provided always that no such officer shall vexatiously or unneces- 
sarily delay the transit of any timber or other forest produce which is 
lawrally in transit, nor vexatiously or unnecessarily unload any such 
timber or other forest produce, or cause the same to be unloaded, for 
the purpose of examination. 

16. The Conservator of Forests may establish, at such convenient 
places, as he shall think fit, on the routes by which timber or other forest 
produce may lawfully be conveyed, dep6ts to which such timber or other 
produce shall be taken for all or any of the following purposes 
(namely) :— 

for examination previous to the grant of a pass in respect thereof 
under Rule 3, or under Rule 13, or 

for determining the amount of money, if any, payable on account 
thereof to Government, and for the payment of such money, or 

in order that any mark required by law, or by these rules to be affixed 
thereto, may be so affixed. 

16. A Forest Officer, appointed by or under the orders of the Con- 
servator, shall have charge of etch such dep6t, and no timber or other 
forest produce shall be brought into, stored at^ or removed frpm a dep6t. 
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witluntt the permission of bqoIi offieer, and fat storiag timber or other 
forest produce ia such depdt, and allowing taden oarts, or loads, or cattle, 
to stand or be deposited therein, snoh fees shall be payable as the Con- 
servator of Forests, with the previotis sanction of Ooremment, shall, from 
time to time, notify. 

17. The Conservator of Forests shall, from time to time, make known, 
by notification published in the Bombay Government Qazette^ and locally, 
in such manner as he deems fit, the name and situation of every depot 
ya his division. 

18. The person in charge of any vessel which carries timber or 
•ther forest produce on a river on the banks of which one or more of 
such dep6ts are situated, shall call and stop his vessel at each such 
dep6t which he has to pass, in order that the timber or other forest 
produce may be examined, if necessary, under the previsions of IRuIe 14, 
and the person in charge of such vessel shall not proceed with such 
vessel past any such dep6t without the permission of the Forest Officer 
in charge of such dep6t. 

19. 1^0 person snail close up or obstruct the channel or any portion 
of the bank of any river lawfully used for the transit of timber or other 
forest produce, or throw grass, brushwood, branches, or leaves into any 
fuoh river, or do any other act which may cause such river to be dosed 
or obstructed. 

20. Anv Forest Officer, not lower in rank than a Sub-Assistant Con- 
servator of Forests, may take sach measures as he shall, at anv time, 
deem to be emergently necessanr for the prevention, or removal of any 
obstruction of the channel, or of any part of a bank of a river lawfully 
used for the transit of timber, or other forest produce, but any such case 
which is not emergent shall be reported to the Collector, who may, by 
written notice, require the person whose act or negligence has caused, or 
is likely to cause the obstructioiu to remove or lake steps for preventing 
the same within a period to be named in such notice, and if such person 
fails to comply with such notice may himself cause such measures to be 
taken as he shall deem necessary. 

The reasonable costs incurred by a Forest Officer or by the Collector 
under this rule, shall be payable to Government by the person whose act 
or negligence necessitated the same. 

21. S'o person shall establish a saw-pit or convert, cut, bum, conceal 
or mark timber within one mile of the limits of any Beserved Forest 
(whether a Village Forest or not) or of any Protected Forest, without 
the previous written permission of a Forest Officer not lower in rank 
tiian a Sub- Assistant Conservator. 

22. I^o timber of large scantling, which does not belong to Govern- 
ment, shall be moved from any district of the Presidency of Bombay, 
unless there is affixed thereto a distinguishable Private Property mark 
of the owner of such timber of a description which has been registered 
in the office of the Conservator of the Division, nor (if the said Con- 
servator shall so direct) unless there has been made thereupon a 
Oovemment transit mark of such description as shall from time to time 
be prescribed in this behalf by the said Conservator. 

23. The Conservator of Forests shall upon receipt of an application 
for r(>gistration of any form, mark, or name for the purposes of Eule 6, 
or £ule 22, inquire into the authenticity of the same, and if he sees no 
objection shall, on payment by the applicant of such fee, as shall from 
time to time be prescribed by Government, register such form, mark, or 
name in his office. 

Every such registration shall be held good for a period of one year 
only. 

24. Ko person other than a Fores^ Officer, whose duty it is to use 
such mark, shall use any property-mark for timber which is identical 

24 
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with, or nearly resembles any Government transit mark, or any mark 
with which timoer belonging to Govemment is marked ; 

and no person shall, while any timber is in transit nnder a pass, issued 
under Erne 13, alter or efface any mark on the same. 

25. Nothing in the foregoing Bnles 2 to 24— both indnaire — shaU be 
deemed to apply to the Froyince of Sind. 

In that Province the special roles contained in Appendix B shall be 
applicable. 

26. Any person who breaks any of the foregoing Rules 2 to 84— both 
inclusive— or any of the rules contained in Appendix B, shall be punished 
with imprisonment for a term which may extend to six months, or fine 
which may extend to five hundred rupees, or both. 

27. Nothine in the foregoing Rules 2 to 26— both inclusive— shall be 
deemed to apply to the city of Bombay as defined in the Bombay General 
Clauses Act 1866. 

APPENDIX A. (s0e Rulb 2). 

APPENDIX B. {see Rttlb 25). 
Special Sules under Section 41 qf the Act for the Province of Sind. 

1. All words used in these rules and defined in Act YII. of 1878, 
(The Indian Forest Act) shall be deemed to have the meaning respec* 
tively attributed to them by the said Act. 

2. No timber or charcoal shall be brought within the municipal 
limits of the cities of Shikarpur, Sukkur, Rohri and Hydrabad, except 
by the roads and landing places below mentioned (namely) : — 

Boad$, Landing'pkLosi. 

Shiksrpur, A'bad, Melani and Ruk On the Sind Canal at Lakhi Tor. 

road. 
Sukkur, A'bad, Melani, and Shi- Sukkur Bandar. 

karpur roads. 
Rohri— Multan road ... ••• Rohri Bandar. 

Hyderabad— road over old Phn-'^ Gidu Bandar, and near Bridge, 

leli Bridge, road over newf over the new Phuleli. 

Phuleli Bridge, Hajipur road, l 

Gidu Bandar road. J 

3. No person shall remove any timber or charcoal from any Reserved 
or Protected Forest without a pass signed by the Forest Officer in 
charge vof such Forest, or otherwise than in accordance with the condi- 
tions of such pass. 

Every such pass shall specify — 

(1) the quantity and description of the timber or charcoal which 
it covers, 

(2) the name of the person removing such timber or charcoal, 

(3) the name of the Forest from which it is removed, and 

(4) its destination. 

4. No person who wishes to remove any timber sufficient to make a 
cart or camel-load from any land which is not included in a Reserved 
or Protected Forest, shall remove the same from or to any place within 
twenty miles from a Reserved or Protected Forest, without obtaining 
from the holder or manager of the land, or if such land be Grovernment 
waste-land, from the Tapedar of the tapa, a written certificate setting 
forth the quantity and description of the tmiber to be removed and the 
.date of its removal. 

6. No person shall bring firewood or charcoal, the produce of any 
land not included in a Reserved or Protected Forest, for sale into the 
cities of Shikarpur, Sukkur, Rohri or Hydrabad without a pass signed 
by a Forest Inspector, or a Tapedar, and setting forth the quantity and 
description of the firewood or cnarcoal covered thereby. 
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6. Every person in charge of any timber or charcoal to which any 
of the last three rules is applieable, shall retain the pass or certificate 
relating to such timber or charcoal in his possession, so long as the same 
18 in transit, and shall, on demand, produce the pass or certificate for 
inspection by any Forest or Police Officer, and if such timber or 
charcoal is being conveyed into the city of Shikapur, Sukkur, Bohn, 
or Hyderabad, shall produce the pass or certificate at the stations, called 
"Goards" established on the routes leading to those cities for 
examination. 

No. 4168.— 7%i? lUh August 1S80.— Mr. R. C. Wrought 
ton, Assistant Conservator of Forests, Ndsik, is allow- 
ed privilege leave of absence for three months from 
7tb September next. 
No. 4i2S6.— Bombay Castle, 16th August 1880-— His Ex- 
cellency the Right Honorable the Governor in Council 
is pleased to extend the Indian Forest Act, VII. of 1 878, 
to the undermentioned thirteen villages of the Bivda 
State, situated in the Ratnagiri District, and to appoint 
the Forest OflScer of Kolapur to exercise within those 
villa ores the powers referred to in sections 20, 24, 25, 
33, 45, 46, 50, 52, 55, 56, 60, 63, 67, 71 and 82 of 
the said Act : — 



1 Kajirda. 

2 Uatada. 

3 Walavda. 

4 Milanda. 

5 Tamhava. 



6 Math. 

7 Karaka. 

8 Kolamba. 

9 Mur 

10 Savdan. 



11 Falavda. 

12 Javadetha. 

13 Tulsavda. 



Tie 30th AugvM 1880.— Ifr. S. Homidge^ Sub- Assistant 
Conservator of Forests, and Mr. G. A. Bight, Assist- 
ant Conservator of Forests, respectively delivered over 
and received charge of the Ahmednagar District Forest 
Office on the 23rd August 1880, before office hours. 

No. 4661.— TA^ 4/A September 1880. — Government are 
pleased to appoint Mr. 8. Eomidge, Sub-Assistant 
Corservator of Forests, to act as Assistant Conservator 
of Forests, Surat, during the absence of Mr. T. B. 
Fry, and Mr. J. C. Stobie to act as Sub-Assistant 
Conservator during the same period. 

The 9th September 18S0.— Messrs. R. C. Wroughton and 
T. B. Fry, Assistant Conservators of Forests, respec- 
tively delivered over and received charge of the Ndsik 
District Forest Office on the 6th September 1880, 
after office hours. 

Mr. S. Homidge, Sub-Assistant Conservator of Forests, 
returned from Ahmednagar and reported himself for 
duty to the District Forest Officer, Foona, on the 25th 
August 1880, before office hours. 

The Wth September 1880. — Messrs. A, D. Younghusband 
and J. L. Jenkins, Assistant Collectors, respectively 
delivered over and received charge of the Surat District 
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Forest Office on the 7th September I88O9 after 
office hours. 

Messrs. T. B. Fry, Assistant Conservator of Forests, and 
A. D. Tounghusband, Assistant Collector, respectively 
delivered over and received charge of the Snrat Dis- 
trict Forest Office on the tSrd September 1880, after 
office hours. 

No. bUi—TJie Zith September 1880.— His Excellency 
the Right Honorable the Governor in Council is pleas- 
ed to sanction the following addition to Rule 8 of the 
Rules for the examination of Forest Officers prescrib- 
ed in Government Notification, No. 2878, dated 4th 
June 1880 :— 

" But an officer who in consequence of transfers has passed in the 
vernacular lanf^uages of two dinerent Districts by the Lower Standard, 
will, if otherwise qualified, be eligible for promotion to the 1st Grade 
of Assistant Conservator, in whatever District he may be serving, with- 
out being required to pass in any one language by the Higher Standard." 

Messrs. J. L. Jeniins, Assistant Collector, and & Ham" 
idge, Acting Assistant Conservator of Forests, 3rd 
Grade, respectively delivered over and received charge 
of the office of the Gujarat Forest Circle on the 20th 
September 1880, before office hours. 

No. b0^6.— The 2Uh September ISSO.— Mr. O.K. Betham^ 
Assistant Conservator of Forests, Khandesh, is allow- 
ed privilege leave of absence for one month from the 
3rd October 1880, or such subsequent date before the 
15th of that month as he may avail himself of it. 

No. h\09.—The 2ith September 1880.— i/r. Gowid 
Ramchandra Mahajatiy Sub- Assistant Conservator of 
Forests, acted as A&sistant Conservator, 3rd Grade, 
Sdtdra, from 15th April to Uth July 1880, during 
the absence of Mr. Mainwaring on privilege leave. 

Mr. 8. Homidge, Sub-Assistant Conservator of Forests, 
acted as Assistant Conservator, 3rd Grade, Ahmed- 
nagar, from 23rd July to 22nd August 1880, during 
the absence of Mr. Bight on privilege leave. 
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It is a truth so abnndantlj illastrated by the famines of 
reoent years as to amount almost to a truism, that in the 
state of assured peaoe conferred by the British rule, the well- 
being and prosperity of ttie people of India depend, above 
all things, on the sufficiency and seasonableness of the rainfall. 

In a country which derivee its wealth almost exclusively 
from agriculture, this must always be the case ; for, however 
much we may succeed in mitigating the disastrous effects of 
a season of drought by extending irrigation, and may equalize 
the incidence of scarcity by improving transport and facilitating 
trade, we can at best but mitigate the disaster and suffering : 
we can neither control the cause nor more than partially avert 
the loss*. 

But although we can no more control the weather than we 
can still the earthquake or extinguish the volcano, it may still 
be possible in some measure to foresee, and foreseeing, to 
prepare to meet whatever vicissitudes may be in store for us. 
Capricious and lawless as seem the changes of our weather, 
and the irregularities of our seasons, no physicist doubts that 
they are as rigorously conformable to law as are the rising 
and setting of the sun, or the ebb and flow of the tides ; and 
such being the case, a knowledge of the chain of processes by 
which they are brought about is, as far as we can see, only a 
question of time and patient inquiry. 

In India, the prosecution of this inquiry is attended with 
fewer difficulties than fall to the lot of most of those who 
engage in similar inquiries in Europe. In the first place, 
the action of the sun is more direct, and it is in that action 
that all weather changes have their origin ; and in the second 
place, the mountain girdle of India shuts us off, in a very great 
measure, from the influences of the continent to the north of 
us, so that we need not, in genera], concern ourselves with 
changes that may be in progress in these comparatively 

* A Lecture delivered at the United Service Institute, Simla, on the SSnd September! 
ly H. V. filanfijfd, F.B.8. 
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inaccessible regions. Most of oar weather chanijres are the 
result of processes in operation either on the plains of India, 
on the surrounding mountain slopes, or on the seas which lie 
between us and the Equator. It is owing to these advantages 
that, during the few years that systematic observation has been 
carried on in India, we have been able to learn so much as we 
already know respecting the meteorology of India, — much 
more, I think, than we could have acquired, in an equal space 
of time, in perhaps any other part of the world. I shall 
endeavour to give yon, in a condensed form, some of the more 
striking results, tlius arrived at, with respect to the rainfall 
of the Indian monsoonst 

In most countries, there is some one season of the year at 
which rain is more frequent and abundant than at others. 
Even in England, where, according to our familiar experience, 
the rain it raineth every day, there is a very decided 
preponderance of rain in the winter. In Central Europe, on 
the other hand, the summer is the season of the most abundant 
fall ; and as Dr. Hann has lately shown, on the east coast of 
the Adriatic, most rain falls in November. In the tropical 
zone, the rainfall season is more distinctly marked, and it 
occurs shortly after the sun attains its greatest altitude ; so 
that, on and near the Equator, there are^ as a rule, two seasons 
of maximum rainfall ; and in the neighbourhood of the 
tropical circles, the chief rain falls in the later summer months. 
In India, the rainy season is as distinctly marked as anywhere 
in the tropics ; and owing to its geographical position, me., 
to its forming the southern extremity of a continent which 
reaches far into the tropical zone, the periodical rainfall extends 
far to the north of the Tropic of Cancer, with all its 
characteristic tropical features. 

But although the summer monsoon rains fall more or less 
in all parts of India, and, in most parts, are the principal rains 
of the year, variations occur in different parts of the country, 
which are of much importance in their influence on the local 
agriculture; and it is only in some parts of Western India 
that the rainfall of other seasons is too uncertain to be regarded 
as a normal feature of the climate. In the greater part of 
extra-tropical India, the rains of the later winter months, 
although much less copious, are scarcely less important to 
agriculture than those of the summer monsoon ; and more 
especially so in the Punjab and the upper part of the North- 
Western Provinces. The cause of these rains is hardly so 
well understood as that of the summer rains, and I shall not 
have to deal with them in this lecture. It will, therefore, be 
sufficient to observe here that they are brought from the sea 
by temporary winds, which, in the Gangetic Valley at least, 
have much the same direction as the summer monsoon, but 
which have neither the same volume nor the same distant 
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origin. In Assam and Ben^I, and, to a certain extent, in 
the lower part of the North- Western Provinces, and in the 
Central Provinces to the east of Nagpore, as well as in the 
peninsula further south, a certain amount of rain falls also 
in the spring months ; in the greater part of India proper, 
this falls chiefly in little local storms, sometimes as hail ; but 
in Eastern Bengal and Assam it is more abundant and 
continuous. It begins in the latter part of March, and 
becomes more frequent and copious in the subsequent months, 
so that it eventually assumes the character of the monsoon 
rains, and it may be said that, in these provinces, tlie monsoon 
rains set in six weeks or two months earlier than in the more 
western provinces. Lastly, in the Camatio, the principal 
rainfall occurs at the close of the summer monsoon. While 
the rains of this monsoon are falling heavily in Northern 
India, and on the west coast of the peninsula, the plains of 
the Camatic receive but a few occasional showers ; and it is 
not until October, when the rains are over in Upper India, 
and have almost ceased in Bengal, that the monsoon wind 
of the Bay of Bengal recurves, and blowing as an east and 
north-east wind on the coast of Madras, brings to that part 
of the peninsula the heaviest rain of the year. All these 
variations are dependent on the local geographical conditions, 
and of most of them we are enabled to give a fair account, 
tracing them to those variations in the course of the winds, 
which follow from recognized physical laws. 

If the rain which, on an average, falls annually in India, 
were equally distributed over the whole country, it would 
form a sheet of water about 35 inches in thickness — a fact 
which we express by saying that the average rainfall of India 
is about 35 inches.'^ In point of fact, however, instead of 
being equally distributed over the country, the rainfall of 
India is characterized by inequalities greater than those of 
any country in the world. On the one hand, we have 
Cherrapunji, long renowned as the wettest known place in 
the world, with an annual fall which, in some parts of the 
station, amounts to 600 inches ; and, on the other, we have 
such stations as Jacobabad and ISehwan, where the average 
does not exceed four or five inches, and sometimes, as 
occurred last year at Sehwan, the total rainfall of the year 
amounts to less than one inch. 

The rainfall chart on the wall exhibits the more striking 
features of this unequal distribution, the average copiousness 
of the rainfall being shown by different depths of tint. 
Two narrow bands of the deepest tint, the one running up 
the west coast of the peninsula as, far as the mouth of the 
Tapti, the other skirting in like manner the coasts of Burmah 
and Arakan, then broadening out in Bengal and Assam, and 

• OmiltiBg Lowor Beogal and AsaaoL 
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again contracting to a narrow band which skirts the sonthem 
slopes of the Himalayas, indicate those regions in which the 
average amount of rainfall is over 75 inches. The greater 
part of the chart, including nearly all that lies to the east of 
the meridian of Cape Comorini is covered with a somewhat 
lighter tint^ indicating an average fall between 30 and 75 inches. 
Two tracts of a still lighter tintoccnpy, respectively, the 
western half of the Deccan and the Mysore plateau, and a 
zone of country extending from Guzerat up the Aravallis 
tlirough Eastern Rajputana and the Gangetio Doab to the 
Punjab. In these, the rainfall varies from 15 to 30 inches. 
Finally, Western Rajputana, Sind, Eutch, and the Lower 
Punjab, are left untintedi indicating that their average rainfall 
is less than 15 inches in the year. The chart illustrates the 
distribution of the total rainfall of the year ; but that which 
falls during the summer monsoon so greatly preponderates 
over that of other seasons, that a chart of the summer rainfall 
would differ from that before you only in nnimportant details ; 
with the exception, indeed, of the Camatic region. 

The natural processes which result in the formation of rain 
are essentially the same as are concerned in the process of 
distillation. The fire, which serves to evaporate the fluid, is 
represented by the sun ; the boiler by the sea, and in a minor 
degree by every wet or even slightly damp surface exposed 
to the sun's rays, or to winds that have been warmed by the 
sun ; the current of vapour down the neck of the still is 
respresented by the wind which carries the newly-formed 
vapour to the seat of the rainfall ; in the case before us, by 
the summer monsoon wind; and finally, the worm and cooler, 
in which the vapour is condensed, are represented by the 
cloud from which the rain precipitates. Only in this last 
element is the parallel less strict than elsewhere ; for, as we 
shall presently see, the cooling and condensing agency, in the 
case of rain-formation, is inherent to the cooling mass ; not 
external to it, as in the case of the still. I must now describe 
each step of the process a little more in detail. 

First, then, as regards our fire^-the sun. Let us see what 
work it actually does in the way of evaporation. From a 
measurement of the sun's heat on a clear day, made by Sir 
John Herschell at the Cape of Good Hope, it may easily be 
computed that, shining vertically overhead through a clear 
atmosphere, the heat, if totally absorbed and used up in 
evaporating water at a temperature of SO**, would evaporate 
a sheet one inch thick in about 16 hours 25 minutes. Hence, 
during a day of 12 hours, with the sun in the zenith at noon, 
making due allowance for the varying thickness of the 
atmosphere traversed by its rays, the evaporation would amount 
to about one-third of an inch. But this supposes all the heat 
to be used up in the work of evaporation ; whereas, iu fact, 



Digitized by 



Google 



THB INDIAN MONSOON RAINS. 189 

a certain portion is absorbed in raising the temperatare of the 
sea surfaoe, and another portion is not absorbed at all, bnt is 
thrown off bj reflection ; as may^ indeed, be felt very sensibly 
by any one who sits on the deck of a steamer, in the fnll glare 
of the sun's reflection from a smooth sea-surface. What may 
be the amount actually evaporated is not very accurately^ 
known. From the observations of Mr. Binnie, on the 
evaporation of the Ambajhari tank at Nagpore, and those of 
Mr. Oulcheth on that of a tank at Beawar in Bajputana, it 
appears that the loss of water, by evaporation, amounts to 
about one-fifth of an inch per day in the dry climate of those 
regions. At the Vehar tank at Bombay, Mr. Conybeare 
found the evaporation to be ^less than this, viz., one-eighth of 
an inch ; and it is probable, therefore, that on the open sea it 
does not exceed one-tenth of an inch daily. 

At this rate, we should have about three feet of water 
evaporated annually from a tropical sea; capable, therefore, 
when precipitated as rain, of yielding 86 inches of rainfall 
over the same surface. Now, the area of the Indian Ocean 
north of the Equator, including the Arabian Sea and Bay of 
Bengal, may be taken, in round figures, as four millions of 
square miles. But, during the summer monsoon, the winds, 
occasionally, at least, blow across the Equator, so that the 
evaporating surface over which the summer monsoon blows 
is probably not much less than double this estimate. The 
evaporating surface is, therefore, ample to furnish the rain tliat 
falls on India and Burmah ; since but little falls on the dry 
countries lying to the west of India, and there is good reason 
to believe that the rainfall over the sea is relatively much 
smaller than on the land reached by the sea winds. But the 
land itself also furnishes vapour; and there can be little 
doubt that re-evaporation of the fallen rain, and the vapour 
given off by vegetation, furnish a supply which is not only 
appreciable, but is perhaps, at certain seasons, the chief 
source of the rainfall. From what has been observed by 
Dr. Brandis in Assam, it seems not improbable that the spring 
rains of the upper part of that valley are mainly dependent 
on the local evaporation of that damp, forest-clad province. 
Before following the further history of the vapour thus pro- 
duced, let it be noted that, although its temperature is appre- 
ciably the same as that of the water which yields it, in the 
act of becoming vapour, it has locked up, so to speak, as 
much heat as would raise nearly six times its own weight of 
water from the freezing to the boiling point. What becomes 
of this heat, and what part it plays in the movement of the 
monsoon, we shall see in the sequel. 

Before I endeavour to explain to you the cause of the sum- 
mer monsoon, which brings the vapour furnished by the 
lodian Ocean, to precipitate it on the hills and lowlands of 
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India^ I must premise a few words of explanation on the sub- 
ject of that oft-mentioned and nsefal, bat much-misanderstood 
instrument — the barometer. The popular conception of the 
barometer as a weather-glass has been deeply implanted in 
our minds by the absurd and generally misleading words 
engraved on the old-fashioned dial-barometers, the form of 
the instrument, with which most of us became acquainted for 
the first time, in our early and more impressionable years. 
What the barometer really shows is simply the pressure of 
the air, — pressure, that is to say, such as is exerted by a spring 
or a weight, and which, invisible and impalpable as air is, is 
nevertheless, here at Simla, not much less than 14} hundred- 
weights on every square foot of surface. At the level of the 
sea, or at Calcutta, for instance, it is about two-sevenths 
greater than this, or nearly 18 hundredweights, or t^ of a 
ton on the square foot. Whatever may be the local pressure 
of the air, this is shown in the barometer by the height of 
the mercury column in the barometer tube, which that pressure 
supports. All beyond this, as to the actual state or prospects 
of the weather, is inference, which may be sound or unsound, 
according to the amount of knowledge we bring to bear on 
the question. 

Now, let us contemplate one or two facts which we learn 
from the barometer, and which have an important bearing 
on the subject before us. In the month of June, the average 
height of the barometer column here at Simla* is 23*17 inches; 
at Ludhiana, in the same month, it is 28*70 inches. As the 
first of these measurements expresses the pressure of the 
atmosphere at a height of 6,953 feet above the sea, and the 
second, the pressure at only 812 feet above the sea level, it is 
obvious that the difierence, viz. 5*53 inches, expresses the 
pressure exercised by that layer of the atmosphere that lies 
between these elevations. In other words, this sheet of the 
atmosphere, 6,141 feet thick, weighs the same as a sheet 
of quicksilver 5*53 inches thick. This, however, is true only 
for June, and even for that month is an average, not a con- 
stant value. 

In January, the average height of the barometer at Simla 
is 23*34 inches, and at Ludhiana 29*23 inches, and the differ- 
ence of these figures, m., 5*89 inches in like manner, expresses 
the average weight of this same layer of the atmosphere 
in that month. From January to Juue, this layer of air has 
been gradually diminishing in weight, and has lost as much 
of its substance as would counterbalance a sheet of mercury 
rather more than ^ of an inch in thickness. At the same 
time, since the barometer at Simla stands 0*17 inch lower 
in June than in January, the atmosphere above our level 
has also lost in weight, but not quite half as much absolutely 

* At the Quarter-Master Oeneni'a Office a^ Portmore. 
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as that which lies below ns. It is this variation in the 
weight of the atmosphere over the land surface of India 
which, as we shall presently see, is the immediate cause of 
the change of the monsoons. 

But there is yet another point of view from which we have 
to regard the indications of the barometer. Calcutta and 
Madras are both very nearly at the same level above the sea, 
yet the pressure of the air at these two stations, as indicated 
by the barometer, is, as a general rule, not the same at the 
two places. In January it is almost always greater at 
Calcutta than at Madras, in June greater at Madras than at 
Calcutta. Now, wherever two places at the same level show 
different air pressures, or^ what is the same thing, show differ- 
ent barometric readings, the air tends to move from the place 
of the higher to that of tlie lower pressure, producing a 
wind. And accordingly, in January^ the wind blows from 
Calcutta towards Madras; in June from Madras towards 
Calcutta. In the case of stations that are at different levels, for 
instance, Lahore and Calcutta, a direct comparison of the 
barometric readings will not tell us much ; but it is very easy 
to compute from the actual readings at any moderate height 
( say up to 1,000 feet ) what the reading would be at so many 
feet heigher or lower ; and thus, whatever the elevation of 
onr stations may be, provided their difference is not greater 
than one or two thousand feet, we can reduce them to one 
common level at which we can compare them ; and thus, if 
we have barometric readings from a sufficient number of 
stations, we learn what are the variations of pressure in a 
horizontal direction, or, as we may otherwise express it, what 
is the distribution of pressure on a given day, or on the average 
of a given month, over the whole surface of India. 

In the two charts before you, this distribution of pressure 
is shown for the months of January and July. The blue 
lines, which are technically termed isobars, are in each case 
drawn through all places that have the same pressure ( corrected, 
that is to say, to a common level, in the manner I have just 
described). Taking, first of all, the January chart : an iscbar 
is drawn so as to include Sind and all the central portion of 
the desert of Bikanir. This line indicates a pressure (reduced 
to sea level) of 30*1 inches ; and it surrounds a tract having 
a slightly hi o^her pressure, on which stands the label ^^ high 
barometer." The next line is supposed to pass through all places 
at which the pressure is 30*05 inches ; the next again, through 
all places with a pressure of 30 inches. This runs a some* 
what irregular course down the peninsula, from the Gulf of 
Cambay to the mouth of the Cauvery, and its course indicates 
that the pressure of the west coast of India, with a strip of 
the country above the Gh&ts, Mysore, and the peninsula south 
of the Cauvery, is less than 30 inches. In this chart, then, 



Digitized by 



Google 



192 THB INDIAN MONSOON RAlNSr 

the highest preBsare is id Sind and Western Bajpniana, the 
lowest on the coast of Travancore and Ceylon ; and the arrows 
on the chart show that, while the winds blow away from the 
former, they blow rather towards the latter, not directly 
indeed ; but to this point I shall return presently. 

In the July chart, an isobar, which represents a pressure 
of 29*45 inches, is drawn nearly round the Western Punjab, 
Bahawulpore, and Upper Sind ; and the space thus included, 
( in which the pressure is less than that indicated by the Uobar ) 
is marked '^ low barometer/' since it is, in fact, that part of 
India where the pressure at this season, on an average, ia 
lower than elsewhere. The isobars on this chart are more 
numerous than on that of January, showing that greater 
differences of pressure exist ; that with the highest value, 
viz.f 29*85 inches, just cuts off a little bit of Ceylon and the 
coast of Travancore. It is here that the pressure is highest 
( as far as is shown on the chart ) ; and, accordingly, the winds 
indicated by the arrows blow away from this, and following 
a somewhat circuitous course, tend towards the Punjab and 
Upper Sind. Further south and west on the open sea, the 
pressure is still higher than on the coast of Travancore, and 
the south-west or summer monsoon ( as I prefer to call it ) 
blows from this tract of high pressure to the tract of lower 
pressure over India, and terminates at the seat of lowest 
pressure in the Punjab. 

That the wind should blow from a place where the pressure, 
is high, and towards one at which it is low, may be understood 
without much difficulty ; but now we have to consider the 
question, ^^ what causes these variations of pressure ?'* — a 
question which must be answered before we can be said to 
understand much about the monsoon, or the rain which it 
brings ub. The sun shines wiih equal intensity on land and 
sea; but the temperature of the land and the wind that blows 
over is not the same as that of the sea. In the hot weather 
the sea-breeze is a cool breeze ; in the cold weather the land 
wind is the cooler. In a well-shaded place on a steamer in these 
seas, and during calm weather, there is a difference of only 5^ 
or 6"" between night and day. But in the Punjab ( which 
one may take as a good illustrative instance, because the 
climate is dry, and it lies far from the sea), this difference 
is often 30^, and sometimes as much as 40^, and even more. 
Now, these differences are partly due to the fact that the 
materials of which the land consists, earth and stone, are both 
heated and cooled much more readily than water. In fact 
water requires four or five times as much heat^ to raise its 
temperature, say l*", as do stone and earth ; and if, therefore, 
both are exposed to the same source of heat, the water 
requires four or five times as long to become heated aa the 
materials that form the land ; and the same to cool. 



Digitized by 



Google 



THB INDIAN MONSOON ^IN8. 198 

Farther, a great part of the solar heat that falls on the aea 
surface is used up in evaporating it, hut on the land very 
little of the heat is so utilized. It is absorbed by the ground 
and then stored up^ whence by degrees it is given ou again 
to the wind that sweeps the surface. So much is this the 
case, that I find that, on the average of tw.o years^ the tem- 
perature of the ground of Calcutta, at 3 feet deep> is not less 
than b"" higher than that of the air ; and, in like manneri Mr. 
Broun found, at Trevandrum, an average difference of 5'7^ 
between the ground temperature at S feet depth and the air. 

There is yet a third reason why in the summer the heat of 
Northern India should become excessive. The quantity of 
solar heat received by any place depends both on the height 
of the sun and on the length of tke day. In respect of alti- 
tude, the sun is, of course, hottest, when it shiues directly 
overhead, and this is the case at places on the Tropic of Cancer 
on the Slst June. But since the days become longer in 
summer as we go further north, it results that^ on the average 
of the summer, mm the 1st May to the 15th August, more 
heat falls on the zone between 30"" and 40"" north latitude, 
than on any other part of the globe. 

It is herein that we have the primary cause of the summer 
monsoon, and therefore of the rain. The Punjab is that part 
of India which^ on the average of the .summer, receives most 
of the sun's heat ; and since it is a very dry region, and com- 
paratively cloudless, this heat serves mainly to heat the 
ground and the air resting on it ; and accordingly, as our 
temperature registers show, in the latter part of May and in 
June, the heat of the Punjab surpasses that of any other part 
of India. 

Now, the effect of heat on the atmosphere is to expand it 
The consequence is, that as the lower strata of air (which are 
those most heated by cont-act with the land) are gradually 
warmed up from January to June, they expand and lift all the 
super-incumbent higher strata of the atmosphere, somewhat 
as the expanding springs of a gigantic spring mattress might 
do. These higher strata, thus lifted, partly flow away towards 
some cooler region, chiefly towards the winter hemisphere ; 
and the result is, that the pressure of the air over India, and 
especially over the Punjab, falls. 

Yon will now understand why the stratum of air between 
the levels of Simla and Ludhiana weighs less in June than in 
January. It is much hotter, and, being expanded by heat, 
less dense. You will also understand why, at the sea level in 
June, the pressure of the air is less in Bengal than at Madras, 
and Jeast in the Punjab. The pressure is least when the heat 
is greatest. The chart before yon, which represents the distri- 
bution of temperature and, in part, of pressure on one of the 
hottest days in May 1879, serves to illustrate this. 
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I will now briefly recapitulate what we have just learned 
respecting the cause of the Bummer monsoon ; firstlt/, during 
the spring and earlier summer months, the land of India 
becomes more rapidly heated than the sea, and very speedily 
acquires a higher temperature, which it retains till late in the 
year. This arises, partly from the fact that the materials of 
which the land consists are more rapidly heated than water, 
in the proportion of 4 or 5 to 1 ; partly because much of the 
heat that falls on the sea is used up in evaporating it, whereas 
very little is so consumed on the land. The Punjab is the seat 
of the highest temperature in India, partly because it is a very 
dry region, but principally because, on the average of the 
summer months, the zone of the earth in which it lies receives 
more sun's heat than any other ; secondly ^ the seat of highest 
temperature becomes also the seat of lowest atmospheric pres- 
sure, or the region where the barometer shows the lowest read- 
ing. This is because the lower strata of the atmosphere, and 
more especially the lower 6,000 or 8,000 feet, expand as they 
are heated, lifting up the higher strata, which then partly flow 
away towards cooler regions ; for precisely the same reason 
that if one end of a trough of water is lifted, a part of the 
water flows from the higner to the lower end ; and, thirdly , 
the air at the sea surface moves from where the pressure is 
highest, that is, in the neighbonrhood of the Equator, or rather 
to the south of it, to where the pressure is lowest, in^., over 
India, and especially towards the Punjab. Such is the expla- 
nation of the second part of our subject, vu., why the summer 
monsoon brings to India the vapour that has been produced in 
abundance over the seas which stretch away to the southward. 

Before passing on to the next part of our subject, I must, 
however, draw your attention to one point, in which you may 
have observed that the evidence of the wind charts of January 
and July, which are before you, does not exactly accord with 
the description I have given. Tou will have noticed that the 
winds in January do not blow directly away from Western 
Rajputana or Sind, which is then the seat of highest pressure, 
nor in July do they blow directly towards the Punjab, which 
is then the seat of lowest pressure. On the contrary, their 
course is very circuitous. In January they rather blow spirally 
outwards, circulating in the same direction as the hands of the 
clock move ; and in July they blow spirally inwards, the circu- 
lation being of the opposite character, or against the movement 
of the dock hands. Thus, in July, the winds on the west coast 
of India are nearly from west, not from south, and the same in 
the Central Provinces. And on the Bay of Bengal , they are 
from south-west, not from south-east, which would be the direct 
course towards the Punjab ; while, in Lower Bengal, they are 
south, and only in the Gangetic Valley south-east or more 
easterly. 
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This cironiions oonree is, in both cases, the oonsequeQce of 
a law which an American mathematician^ Mr« Ferrel> has 
shown to apply universally to all bodies movinfir on the surface 
of the earthy and which is now known as Ferrel's law. It is in 
consequence of the earth's revolution on its axis that rivers, 
railway trains, winds, indeed everything that moves over the 
earth's surface, tends to deviate to the right in the northern 
hemisphere ; to the left in the southern hemisphere. A train 
moving at the rate of 50 miles an hour, say in latitude 30"" 
north, presses against the right rail, with an accelerating force 
of i^th of an .inch per second, when running on a perfectly 
straight part of the line. And this pressure varies directly as 
the rate of its movement, increasing with the latitude, so that, 
while it is zero at the Equator, it reaches its maximum at the 
pole, where it would be exactly double as great as in latitude 
80^ It is probably partiy in conseonence of this law that 
rivers generally tend to hug the right side of their valleys. 
Thus, the Indus flows nearer to its mountain barrier than does 
the Ganges ; that of the former being on the right, that of the 
latter on the left of its course. There are doubtless other and 
more powerful causes at work in these cases which are geolo- 
gical, and have nothing to do with the earth's rotation ; but 
still this influence is not without its effect 

Now to return to the winds. Ton can easily see that, if a 
number of wind-onrrents are radiating in several directions 
outwards from a region of high pressure, and all tending to 
deviate to the right, the result will be a spiral circulation with 
the hands of the clock. And, on the other hand, a number of 
wind-currents, flowing radially inwards towards a place of low 
pressure, will move, not directly towards it, but to the right of 
it; and their movements combining will produce a spiral move- 
ment inwards of precisely the opposite cnaracter to the former. 
Thus, then, is explained the actual movement of the monsoon, 
such as it is shown to be on the chart before you. 

Having now considered the production of Uie vapour which 
fnrnishes our rain, and the cause of the wind movements which 
bring it to us, it remains to notice the actions which condense 
it and precipitate it as rain. At a first glance, it seems not a 
litUe paradoxical that, having reached the hottest part of the 
earth's surface, it should there be condensed ; seeing tliat, in 
order to condense it, it must be cooled, just as the steam pro- 
duced in a still is cooled and condensed Lv being passed through 
the worm, which is surrounded by cold water. And this is 
really only a part of the paradox. For, in the act of conden- 
sation, the vapour must part with all that heat which, as I have 
told you, becomes locked up in it in the act of becoming vapour, 
and which would have sufficed to raise it nearly six times over 
from the temperature of ice to that of boiling water. ^ Yet, not 
only is this heat got rid of, but it is precisely this which makes 
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the Buminer monsoon so much stronger and steadier than the 
opposite or winter monsoon. The solution of this paradox, 
-which we owe mainly to the disooreries of Olansinsi Jonle, and 
Bir William Thomson^ is perhaps one of the most beantifal 
applications of a physical law to the explanation of atmospheric 
phenomena which meteoroloj^y famishes. 

A few moments' consideration will convince ns that the air^ 
which the monsoon pours into India from both coastSi can only 
pass away by rising more or less vertically upwards, and 
flowinjr off in the higher strata of the atmosphere, which are 
beyond our field of observation. The mountain barrier on the 
north and west — and which in the former direction is so high 
as entirely to shut in the lower half of the atmosphere — prevents 
its escape in any horizontal direction. It must rise, therefore, 
some 8,000 or 10,000 feet, in order to escape to the 
westward, and not less than 16^000 or 20,000 feet to escape to 
the north* And if we suppose that it flows back again to the 
south as an upper current above the monsoon, we have reason 
to believe, from certain barometric observations on the 
mountains of Ceylon and on the Himalaya^ that the monsoon 
current is not less than 10,000 or 12,000 feet thick, so that in 
any case there is no outlet for the air at any lower elevation* 

Now, as air ascends^ the pressure of the atmospheric strata 
above it is constantly diminishing. We know that, while the 
barometer at Ludhiana in June shows an average pressure 
of 28*7 inches, at the height of Simla it shows a pressure of 
only 23*17 inches. In rising, therefore, from the lower to 
the higher level, it comes under a pressure between one-fifth 
and one-sixth less than it was subject to originally ; and just 
as a spring extends when relieved of the pressure, which 
keeps it down, so air expands under these circumstances. 
But while expanding it has to make room, so to speak, for 
the increase of volume, and therefore it must raise or thrust 
aside the air which presses upon it In order to do this 
work, it draws on its own store of heat If it is dry air, 
it can only draw upon that heat which gives its warmth. In 
other words, it cools ; and from Joule's very accurate experi- 
ments we know that it must cool on one degree Fahrenheit for 
every 186 feet of rise. If, however, like the summer monsoon 
wind, it is charged with vapour, it cools at this rate only until 
it has reached the temperature at which it begins to condense 
its vapour and form cloud ; and it then draws partly upon its 
own warmth ; but still more upon that heat which was locked 
up in the vapour, and which I have more than once referred 
to. A cloudy atmosphere, in ascending, cools, therefore, more 
slowly than a clear atmosphere ; in this case the rats varies 
with ^ the temperature and the pressure ; but we may 
take it, in the case of our knonsoon, at one degree for 400 or 
500 feet 
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Tlie flat-bottomed masses of clouds^ with ronnded piled-ap 
summits, wbioh are so common in the daytime over the phtins 
of India, more especially in Benj^al or in the Upper Provinces, 
irhen a light, damp wind from the eastward is bringing vapour 
from the direction of the sea, are an illnstration of this action. 
The lower atmosphere is then rising, not en masse^ bnt partially 
and locally, chiefly below the clond. The flat base marks 
the level at which the air is first cooled to that point where 
the vapour begins to condense ; and, as we know from the 
observations of Welsh and Glaisher, in their balloon ascents, 
the temperature decreases upwards, more slowly in a cloud 
than in the clear, cloudless atmosphere below it. 

Again, in these hills, when a strong damp wind is blowing 
up either from the Sutlej Valley on the north-west, or from 
the Oiri and its tributary, the Ussan, on the south-east^ ^oa 
may often see that, above a certain level, the air on the wmd*- 
ward side of the ridge is thick with cloud. If seen from a 
distance, the cloud appears to be motionless. But near at hand, 
you may watch it carried up with the air current over the 
ridge^ while new cloud is constantly formed at its base ; and 
if, as sometimes happens, it is sinking on the side of the ridge, 
below a certain level, the cloud dissolves away. Such illustra- 
tions of the formation of cloud by ascending air and its 
absorption by descending air, are common in the nills. 

In all cases, heavy rain indicates that the air from which 
it is precipitated is ascending. Generally below the cloud the 
air is calm ; or, at all events, the wind is light : but air 
around must be pouring iu to feed the rain ; and thus we 
find that, between the region of heavy rainfall and the sea^ 
a strong wind is blowing so long as the rain continues. 

We may now turn our attention once more to the rainfall 
chart of India, which I described briefly at the beginning of 
this lecture. I then pointed out to you some of the more 
striking features of the rainfall distribution as shown on the 
chart, but left their explanation unattempted. With the 
knowledge which we now have of the physical actions which 
determine the formation of rain, we may contemplate these 
features with a more intelligent eye, and we can see how they 
result from the well-known geographical peculiarities of the 
country, in conjunction with the course of the winds. Here, 
for instance, on the west coast of the peninsula, is a zone 
of copious rainfall, bounded by the Western Oh&ts ; on some 
parts of which, as at Mahableshwar and Matheran, the annual 
average is not less than 250 inches. Within a few miles of 
the crest to the eastward of the Ghftts, the rainfall rapidly 
diminishes, so that, at Poena, it is only 31 inches, and the 
Decoan ptatean, which stretches away to Sholapore and 
beyond, has an average of considerably less than 30 
inches. 



Digitized by 



Google 



198 THB INDIAN MONSOON RAINS. 

The wind from the ArabtAn Sea blows on the west coast 
from almost dae west. Within 50 or 60 miles of the ooast 
line, or even less, ifc meets the mural face of the Gh&ts, to 
cross which the air must ascend at least 2|000 feet ; and at 
some points^ such as Mahableshwar and Baura fort, consider- 
ably more. Here then is the heaviest rainfall. But the 
ascent is not restricted to the face of the Ghftts. More or 
less, it is taking place over the whole breadth of the Konkan 
and Malabar, and hence the rainfall of all this strip of country 
is excessive. But having crossed Uie crest of the Ohftts, and 
having thus parted with a large proportion of its vapour, the 
wind descends, following the slight slope of the country. 
The geographical form of the country is, therefore, unfavourable 
for precipitation, and the rainfall is much below the general 
average of the peninsula. As we approach the opposite coast, 
we meet with the hilly country, whicn includes some plateaux 
of considerable height ; and here again, the rainfall is higher, 
and some is also received from winds which, both in the spring 
months, and also at the close of the summer monsoon, blow 
from the Bay of Bengal. 

The Arakan coast borders the foot of a mountain range 
higher than that of the Western Gh&ts, and here again, 
therefore, we meet with a copious rainfall— that of Sando- 
way, for instance, exceeding 200 inches, while that of Akyab 
is but slightly less. But the wettest region of all is the south 
face of the Ehasi Hills, which rise precipitously from the low 
inundated swamps of Sylhet Cherrapunji, on the crest of 
this escarpment, has a rainfall which may be said to average 
more than 500 inches ; while some registers, kept in earlier 
years, nearer the edge of the scarp than is the present rain- 
gauge station, showed an average of 600 inches. The posi- 
tion of this station is eminently favourable to the precipita- 
tion of rain. Up to the very face of the escarpment, the 
winds from the Bay sweep over an inundated country, and 
arrive saturated with vapour. The little sand*stone plateau, 
on which the station stands, forms a sort of peninsula, com- 
municating by a narrow neck with the mass of the hills to 
the north, being enclosed between two gorges which debouch 
on the plains, and are terminated at their upper extremities 
by precipices of 2,000 feet sheer drop, over which fall the 
cataracts of Mawsmai. blowing up these gorges, the air 
ascends vertically over the margin of the plateau ; and being 
thus surrounded by vertically ascending currents, the deluge 
which pours down on the station is such as, as far as we know^ 
is unparalleled elsewhere. 

Time does not allow me to enter into an explanation 
of the variations exhibited by most other parts of Northern 
India ; but I cannot quit this part of the subject without a 
few words in explanation of the dry desert tract which 
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borders the Indus, incIudiDg Siud, Bahawulpore, and Western 
Bajputana. 

The monsoon wind in Sind blows mainly from the south- 
west or sooth, following the line of the Indus. But the fact 
that, on the Arabian Sea, the winds are rather west than 
southwest, leads us to infer that this wind does not come 
direct from the sea, but is largely recruited with air from 
the drv Gwadir coast ; and indeed, were the mountain ranges 
which bound the Indus Valley on the west effaced, the law 
of the winds indicates that it would be entirely derived from 
Seluchistan. It contains little vapour, and, accordingly, rain 
falls in Sind and on the hills chiefly, when the wind blows 
from the east ; and tliis occurs but rarely. It is then the 
geographical position of Sind, having an exceedingly dry 
country to the westward, together with the fact that the seat 
of lowest pressure usually lies to the north of it, in the Punjab, 
that renders Sind comparatively rainless. 

Before I conclude, you might expect that I should say a 
few words on the irregularities of the monsoon rains, those 
seasons of drought or of local drought and local flood, of 
which we have had so many disastrous examples during the 
last few years. I should be, indeed, only too rejoiced could 
I give you as satisfactory an account of the causes of these 
irregularities as I have encleavoured to give you of the normal 
features of the monsoon rains. But the five or six years, 
during which we have been able to watch and take note of 
these vicissitudes of our seasons, are far from sufficient to do 
more than suggest points for future inquiry; and anything 
that I can say upon this subject will be of a very fragmentary, 
and, I fear, unsatisfactory character. 

It ie obvious that many different causes might be imagined 
to cause a diminished rainfall. For instance, diminished 
evaporation, arising from a deficiency of solar heat, or a 
decrease in the volume of the vapour-bearing inonsoon, such 
as might ensue from a large part of the air from the sea being 
drawn in some other direction, or, instead of being drawn away 
towards the land, remaining comparatively motionless and 
condensing its vapour over or near the place of its production ; 
or, one might imagine that, owing to some derangement in 
that series of processes by which the distribution of pressure 
is usually determined, that distribution might be so modified 
that less air should be drawn from the sea and more from the 
dry land region. It is quite possible that one or all of these 
suppositions causes may play their part, and indeed there ia 
little doubt that^ to some extent, they do so. Thus, in 1876, 
the year of the great Madras and Deccan famine, there waa 
an unusual northerly tendency in the winds all down the 
peninsula ; and during the present year, the Bombay monsoon 
has been usually deficient in vapour, whether owing to the 
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reRtriction of the area of evaporation or other cause. But 
although even such partial explanations are not without interest, 
thej are at least but a first step, and a verj amall one, two- 
wards such an explanation as may enable us, to some extent, 
to foresee calamities arising from drought and flood ; and their 
chief value is, that as far as they go, they represent aa 
observed association of facts, the meaning of which our 
knowledge of physics enables us to appreciate, and they may 
therefore serve as stepping-stones towards some wider generali- 
zation. Of a very different category is the hypothesis, which 
has been so frequently brought forward of late years, that the 
rainfall varies with the spottiness of the sun^s surface. This 
phenomenon is now known to go through a regular cycle of 
variation or, more probably, more than one periodical cycle, but 
certainly through one, the duration of whicm is about 11 years. 
Now, as regards the average rainfall of the world as a whole, I 
think that the very extensive mass of evidence collected and 
discussed by Mr. Meldrum, of the Mauritius, does show very 
good primd fade reason for the truth of the view which be 
originated, and has most conscientiously worked out. Taking 
the average from year to year of a great number of stations 
in America, Europe, Asia, Africa, Australia and some islands^ 
it does appear probable, that the rainfall, about the time when 
the sun is most spotted, is about fifteen per cent, greater than 
when it is least spotted. But when we restrict our view to a 
single country, or group of stations, it is difiicult to detect 
anything like a distinct cyclical variation amid the much 
greater variations that follow no such law. It is true that, 
from 1863 to 1876, the rainfall of the Garnatic did seem to 
conform to something like a regularly progressiva cycle of 
variation, not differing very greatly from that of the sun 
spots. From 1863 to 1868 the rainfall of this province was 
below the average^ and most so in 1867, in which year also 
the sun spots reached their minimum. From 1869 to 1874 
it was above the average, with a maximum in 1872, or about 
1^ years after the sun spot maximum; and it was again be« 
low it in 1875 and 1876; very greatly so in the latter year. 
So far then, the accordance, although not exact, was suffi- 
ciently striking; since in 1876 the sun spots were rapidly 
approaching their minimum. But the sun spots were decreas- 
ing till the early part of 1879, whereas the Camatic rainfall 
of both 1877 and 1878 (more especially the first of these 
years) was considerably above the average. The Garnatic is the 
only province of India in which I have been able to trace any- 
thing like this cj^dical variation ; and even here it is evident, 
that if the accordance be more than a mere fortuitous coinci- 
dence, it is too uncertain to be made the basis of a forecast. 

As to the nature of the supposed oooneotion between tho 
state of the sun's surface and the rainfall of ih^ earth, we must 
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admit that we know nothing. Even the fundamental point, 
whether the sun is hottest v^hen most or when least spotted, 
is one on which you will find those> who have paid some 
attention to the subject, to hold the most opposite opinions. 
Such observations as have been made directlj on the intensity 
of the heat emitted from the sun, seem to show that the sun 
is hottest when most covered with spots ; but on the other 
hand, when this is the case, it appears that the temperature 
of our atmosphere is lowest, and that it is highest about the 
time that the sun has fewest spots. Until some way of recon- 
cilincr these apparency conflicting observations has been 
found, it is obviously premature to form any judgment on 
the question of the relation of the rainfall to the solar varia- 
tion. If Mr. Meldrnm's view be accepted, that the rainfall 
varies directly as the quantity of the sun spots, it would 
accord with the result of the direct observations on the heating 
power of the sun ; because we might expect that the hotter 
the sun the greater would be the evaporation from the SQa 
surface, and the greater therefore the rainfall; but this 
question, like many others, must await further experience. 

There is one class of facts which may perhaps be of some 
utility in enabling us to some extent to frame forecasts of our 
seasons in India, to which I may briefly refer, although their 
connection with the monsoon rainfall is little more than a ten- 
tative hypothesis. On many occasions it has been noticed 
that, when the winter or early spring rains have been un- 
usually copious, and especially when they have been late, and 
have been accompanied with an unusual fall of snow on the 
Himalaya, the rains of the Upper Provinces and Bajputana 
have been either very deficient or much retarded. The first 
occasion on which I noticed this, was in the famine year 1876, 
which was preceded by abundant and late spring rains on the 
Upper Provinces with an unusual amount of snow on the 
mountains of Kashmir. A still heavier fall of snow on the 
Himalaya characterizeid the winter and spring of 1876-77; 
and, as will be remembered by many of you, the monsoon rains 
failed almost completely in the North-Western Provinces in 
that year. In the spring of 1878, the spring rains began late, 
viz., in April, and lasted through the greater part of May, 
and much snow fell on the higher ranges. In this year the 
rains were only retarded, but they did not i?et in till the begin- 
ning of July, and were deficient in the Upper Provinces even 
in that month, and it was not until August that rain fell 
abundantly in North- Western India. Last year, 1878-79, 
both the winter and spring rains were remarkably deficient, 
while the monsoon rainfall was abundant. In the present 
year, both the winter and monsoon rains have been deficient, 
although there was good deal of cloud and rain in April and 
May, but the meteorology of the present year hiu yet to be 
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worked out It is, however, a Qotewortbj f«pi ih^t ip Jaly, 
as I wa9 informed by lilajor Biddulpb, tl|Q raia and mow on 
iho mountains of Nortberyi Kashmir wQro very uni^ualy aii4 
such as are nnpx:ecedeote dduring the foi^r yeiirs oYpx which 
Major Biddulph's experiencei extendi; and U wUl be witbiii 
the recollection of ^11, that the month of Aqgnst b^ been 
almost rainless in the Punjab, the I^prth-W^sterQ Proyjnce^, 
and Rajputana. Altbougb thei) it wouM be perhaps unrea- 
sonable to look to this snoifT precipitation ^» tbf) sole, or avw 
perhaps the principal, cause of tbe failure of tbft mpfisopa raios 
ill I^orth- Western Indifi, there se^m^ good primd /oqU reasoq 
to regard it as an influential cause, 

Seeing for how few years if e have been ablq to investigate 
the meteorology of India with anything like systam^ I think 
that tbe«e gUmp$e8 of light, few and fepbkt as tbey ane, are 
fraught with promise for the future, a^d I look fqrward with 
confldence to ^ time, when sooie sncces^or of mine shall be 
t^ble to give you as fair an acoouQt of the causes thfit disturb 
an4 in^rfere with the regular and beneficial comw of our 
seasons, as I have endeavoured to. give you this aftenioou ojS 
the ordinary normal production of our rainfall. 



(From the ^ EngUihman'^ of July li>th, I6th, and 17th, 1880 J 

Now that the Afgha,u war is drawing to an end, it loay be 
expected that the material progress of Ipdia will egain engage 
the attention of the Indian G-overnment. As a means ol 
famine preveij^tion, the development of infdustrii^ eutopdsea 
& to be ranked with, if it should not take preiped^nce ofj irriga* 
tion works apd railways ; aud among such eoterpri^^ xipne« 
perhaps, holds out fairer prospects than that wbicb hae oou- 
triboted so largely to British prosperity^ron n^anutacture* 

Everybody knows that there is iron ore in many parts of 
India^ but it is not genprally known that in CeAteal Ladia there 
are ores of that metal, of the best quality. 

The Central India irpn ores are reiparkable at once for their 
purity and their richness. They are chiefly t^d iroi^ ores and 
magnetite, containing sometimes manganese, but there ara also 
brown iron ores and siliceous hematite* As all these ores occur 
in enormous quantities on the surface of the ground^ the erec- 
tion of costly mining works, which is elsewl^re necessary, in 
here not required. Owing to the diffiicult treatment required 
for the magnetites, the native iron makers prefer the ^ofk red 
ironstones of a laminated texture, although th^. £ormer contain 
a larger percentage of irop. The. brown irpn. ores and thQ 
siliceous hematites are used by tl^^m only very ej^ptioaally. 
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Befek>d showing lunur the Indiah iron ores may be utilised 
withoat prejadiee to English interests^ we will give an analysis of 
the iron ores of Central Indi^, together with some other details. 

The magnetites contain 71 per cent, of metallic iron (or 69 
per ceoTt. oxyde*, and 29) per cent, protoxyde of iron), the red 
iron ore from 65 per. cent, to 69 per cent, of iron (or 94 to 98 
per cent, of oxyde of iron% the brown iron ore 45 to 55 per 
cent., and the siiiceom hematites 40 to 48 per cent, of metallic 
iron. The few impurjties of these ores are small quantities of 
qaartz, clay, and manganese^ and exceptionally some lime ; 
of sillpbar there are but few traces ; of phosphorus none : — at 
least none have been discovered in the red iron ores and in the 
magnetJtes. 

So miccfa hbs the exceiitional purity of these ores strlick 
observe]^ that somebody^ writing of them in a public paper 
some time ago, maintained that they were pure iron, which is 
incorrect ; the richest iron ores can never contain more than 
72 per cent, of metallic iron. Iron always occurs in nature 
combing with oxygen^ the lowest degree of oxydation being in 
magnetite; Pure iron might perhaps be said to occur in 
inetebrs, but here also it is combined with nickel from 3 to 8 per 
cent. We know of no ores in the world which are fully equal 
to those of Central India in purity, in richness, and quantity 
over a*giren area. The red iron ores of Whitehaven iu Cum- 
berland, the speculat* iron ores of Elba, the magnetites of 
Danemora in Sweden^ and of Blodogat in the Ural mountains, 
are precious indeed, but they are found in smaller quantitiesi, and 
have generally to be quarried from great depths^ often many 
hnndrcki feet, By means of expensive mining establishments, 
whilst here, by simple surface digging, we may say that im- 
measurable quaiDtities of the stuff are to be obtained. 

In general the European iron ores contain only from 30 to 
85 per cent, of metalnc iron, therefore half only that contained 
in the red iron ores and in the magnetites of Central India. 
How great a value is put on pure and rich ores by iron makers 
maT be learned from the circumstance (which should be made 
wideljp known in' India) that vast quantities of such ores are 
yearly imported into England, France, (Germany, and Belgium 
frott the south of Europe and more distant cotfntries. In 1878 
Bilbao, in Spain, shipped 1^ million tons of iron ores to Cardiff. 
Herr Krnpp, the great gun-maker of Geimany, has his own iron 
mines in Bilbao ; France draws yearly 500,000 tons of iron 
ore from Mokta in Algeria, and England also imports large 
qaantities from the same source. The exported ores of Bilbao 
are brown iron ores with 52 to 55 per cent, of metallic iron ; 
those of Algeria are magnetite and red iron ore with 60 per 
cent of metallic iron ; the Bilbao and Algerian ores aro there- 
fore from 10 to 15 per cent, inferior to the same kinds in 
Central India. 
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The iron oroB of Central India containing^ as was said before, 
no phosphorns and little manganese, are suitable for the 
production not only of bar iron, but notably also of steel, and 
especially of Bessemer cast-steel for rails. 

It is well known that the amount of phosphorus in the ore 
determines its fitness for the Bessemer process ; and if it 
exceeds } per cent, the steel cannot be converted into rail?, 
which are now generally made of Bessemer steel. 

Again, ores containing manganese are known to be especially 
useful for tiie production of steel for cutting tools. Equally 
suitable are the pure red iron ores of Central India, containing 
manganese, for the production of ^^ Spiegeleisen'' (specular 
cast iron) a kind of pig iron, which he added to the iron in 
the Bessemer process, and in cast steel crucibles. Great quan- 
tities of this article are exported from Germany and Austria, 
and the price of it is 60 per cent, higher than that of ordinary 
pig iron. The same is the case with an article called in the 
trade acier sauvage (wild steel), also a kind of pig iron, contain- 
ing a very small quantity of carbon. This is exported at high 
prices, from Styria in Austria to England, France, and Bel- 
gium, for the manufacture of ductible iron for wire. Now 
^' Spiegeleisen" and aeier sauvage can only be obtained from the 
purest iron ores, and of these there are inexhaustible mines in 
Central India. , Here we have then a most valuable raw mate- 
rial for exportation which would not interfere with England's 
commercial policy as regards India, which has hitherto consist- 
ed in the principle of taking India's raw produce and returning 
it to her in the shape of manufactured goods. 

Should the art of iron-making in the course of time be so 
far developed as to furnish us with an economical process of 
making finished iron or steel direct from the ore, that is to say, 
without the introduction of the blast furnace and fining process, 
then pure ores would greatly increase in value and become 
eventually a most important article of export from India. 

The following explanation of the present system of iron- 
making will show the importance of the exertions which are 
now being made towards the obtaining of iron by a direct 
process. 

The object of the blast furnace-process is, first to free the 
ore from oxygen, then to induce carbon into the article so 
obtained, and, finally, to melt this compound. The product of 
the blast furnace is thus iron with a greater or lesser percentage 
of carbon, called pig iron. The next, namely, the nning pro- 
cess, has for its object, on the contrary, the freeing of pig iron 
from carbon, or the production of a metal free, or nearly free, 
of carbon. To the uninitiated the question will at once present 
itself why these opposite processes are followed — why the re- 
duced ore, i.«., the ore freed from oxygen, is not melted down 
direct into iron in the blast furnace instead of first infusing it 
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with carbon, and then freeing it from the same by the expensive 
paddliDg or Bessemer process. 

The reason is two-fold : first, becanse it is difficult to melt 
down pure carbonless iron. It would require a heat of 1,700^ 
centigrade, whilst pig iron, or iron containing carbon, melts 
with a heat of from 1,100^ to 1,400^' centigrade, and it is this 
excess of from 300 to 500 degrees of heat which is difficult and 
expensive to attain, both as regards fuel and fire-proof material 
for the furnaces. The second cause of the round-about process 
is the more or less impure state of iron ores, especially in res- 
pect of phosphorus and sulphur. Opportunity and time for 
departure must be given to these impurities, and this is done 
by the repeated melting and manipulating of the stuff in the 
so-called fining process. 

From this snort explanation the reader will easily perceive 
that, in the case of the magnetite aud red iron ores, in which 
we have to deal with either very small or inappreciable quanti- 
ties of impurities, the question of producing pure iron or steel 
by a direct process is reduced to one for the science of heat 
to solve. It is a question, in fact, of producing 1,700^ centi- 
grades of heat economically. The solution of tms question is 
approaching. The efforts of Siemens, Dupuis, and others in 
this direction, if they have not solved this problem, have at least 
paved the way to its solution. But it may be objected that the 
best iron ores and the largest quantities of them in Centrid 
India are of no avail, as there are no coals there ; tiie reply to 
this objection is, that there is ample wood available. But it 
may be again objected, as was indeed done a short time ago, 
by a writer in the columns of a daily contemporary, that mak- 
ing iron in India with charcoal has been tried and has failed. 
It is well known, however, that excellent iron has been made 
in India for centuries with charcoal. Those also who know 
anything of the iron trade know that vast quantities of iron are 
made in Sweden and Styria, both for home colisumption and for 
export, with vegetable fuel. It cannot be that the price of char- 
coal in India is an obstacle, since it is about three times as high iu 
Styria, for instance, as in India ; neither can the failure have 
been caused by the experience of charcoal making bad iron, for 
the reverse is well known to be the case. The true cause is 
not far to seek ; it can have been due to nothing else than to 
Ignorance, or bad mechanical arrangements, or bad manage- 
ment, or dishonesty, and verv likely to all these combined. 

Having said so much on the question of producing iron from 
the ore by means of vegetable fuel in general, we propose 
another day to examine the question in detail, since it is on this 
question of vegetable fuel versus mineral coal that the future 
iron industry of India must be decided. 

The chief advantage of wood and charcoal over mineral 
coal, as a fuel, consists in the greater purity of the former. 
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This eiroamstaDca alone is of incakmhble Talue ia itevr 
making. Mineral coal contains from 6 to 2ft per oeirt. asbetf 
and a greater or lose qiiafithj of snlpbrur, botk^ sa stated before^ 
injurions to tha production of iron. Hach asfae^ make ther 
work unoleaD, fill the furnaeea with slag, prodnce gittoke and 
dirty whieh are the bane of the workman and a nuisance to the 
neeighbonrhood of an ironwork. The gnlphttr ingredient of 
coal ia barned into sulphnrona acid which rendefa the ironf 
brittle, not to mention that itBHtkes the work highly mipleasanH 
and unwholesome.- Wood contains but from 1 to 1^ per cent, 
of airiies^ and never any snlphnr ; iron^ therefore, produced by 
wood and charcoal, not only escapes contaministion but any 
impurities which may be in the ore are to a great extents 
expelled from it. 

The price of iron made with Vegetable fael is, for t&O reason 
jost explained, very much higher than that of iron madb withf 
mineral coal, indeed often twoand three times highei^. GhaV- 
coal iron from Danemora in Sweden has been known to fetcfa^ 
in Sheffield £14 per ton at the time when English iron (made 
with mineral coal) was selling in the same place at £6 per ton. 
In Germany charcoal pig iron fetches 170 shiliings per ton, 
against 75 to 80 for mineral coat pijST- iron. The same relative 
prices prevail in other iron^mannfaoturing countries. How' 
great a demand there is for good charcoal iron, may be infbrredf 
from the fact that 90,000 tons of it are yearly exported from 
Sweden, one*third of which is taken by England. That more 
o£ this material is not exported from Sweden is due to the fact 
that the production of it is purposely checked for fear of 
lowering prices. 

The only apparently valid objection which can be urged' 
against iron -making on a large scale with wood and chansoal 
is, that it might leM to the destruction of forests, the pre^ 
servation of which is so important on national, economical and* 
sanitary grounds. To this objection must be opposed facts 
apparently paradoxical, yet perfectly true, namely, that it is' 
in those countries in which the iron industries are carried on' 
with wood and charcoal, thai the forests are in the most 
flourishing condition. Whoever has travelled in Sweden, in 
Styria,orin Carinthia, could not but have been struck' with 
the great extent and the magnificent appearance of the forests. 
This pleasing sight is entirely due to the great development 
of iron industries in these countries, and to weir' being Carried' 
on by means of wood and charcoal. 

Sweden has 250 blast furnaces, and the Austrian crown* 
lands of Styria and Carinthia have 60 blast furnaces worked* 
with charcoali The fact is that the great demand fofr vegetable* 
fuel, having greatly enhanced the value of forests, has given 
rise to a most careful treatment of them, and to a highly 
scientific system of artificial forest culture. 
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Sweden haa no inineral eoal, and it may be said alao eom~ 
paraiivply little agrieultare. 8^^ nevertheless enjoys great 
national prosperity, which she pwes eptirely to turning to good 
nse her fine forestp and her superior iron. Those who are 
anaoquainted with the manpfjEtcture of charcoal in large 
qnaAtities may thinly tbut tl^re must be a great waste of yalu* 
dble timber connapt^ with it* This need not be so^ as all the 
yalnable parts of trees ipay be Tefieryed as timber, 

Xn ¥Snr<]^ it ifli calculated thfit s^ forest of average ccmdition 
and under systematic management will yield yearly 800 Umdms 
pt wood P^r B<ngh>^ square mile, and that the trees felled will 
^ rq>rodMce4 every fifty yeumra. Nowj the prodneiion of 12 
tons of finished iron per day by means of wood and ebareoal 
^ould r^uire yearly aho»t iOfiOO tons of wood» or the yearly 
produce of 50 English aqiwe mih^ of forest Bnt not far 
from tfaei Wcalitias where the best iron ores occur, there are also 
forests (situated on a pl^^teau elevated abput 1,200 {eet above 
Iho level of the sea) covering 9^400 sqnare miles. Vhese forests 
pay be counted ^fm to yield 1$,Q00 ton^ of wood per square 
va^p or abeut 5^ million of tons for the whole, area, and would 
therefore suffice to. feed an ixw w>rk produoinff daily IZ tons 
pf fii^shed iron during nine hundred years, in whifch cafculation 
<lie question of reooupment by natural growth and artifieiaJ 
pli^nting haa not been ^ken iato steoount If natural growth 
and artificial planting be taken into account, these forests can 
foed 40 bl^ast iiurn^ces ior an, indefioiite perio4 without being 
exterminaAed. 

Besides th^ abovo foresta there are Vk more djstant districts 
ptbfsr sources of wood to which these ores^ owing to their 
excdlence,, won]4 bear the expense, of being carried in cMrder 
to be melted down, especiaUy if Uio railway tariff for goods io 
India were lowered a little, partionlarly for iron ores. 

It may be here explained, for the benefit of the nniniiiated^ 
that iron, ores axe always carried to the fuel,, slid not the fuel 
tQ the- ores, as, for the production of a given quantity of iron^ 
a greater weight of fuel is. required than of ore^ especially 
when the ore iis. so rich, in metal as that of Centml India ; 
besides that, owing to the smaller bulk of ore for a given 
weight compared with that of wood, tile ore can under all 
circnmstances be carried cheaper, and larger stores of it can 
be more conveniently kept 

There are very great varieties of wood* itk Central India, 
and most of them are hard woods, which makes them all the 
more^preqions for smelting purposes^ as the qnalijby of char-r 
Goa} is proportional to it9> specific weight, and the harder the 
wood is the greats is the specific weighj^ of the charcoal 
made from it. 

It may be.not unimportant to mention here that the method 
employed: by t^e natives of India in the prodnetion o£, cbarcosd 
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is, to say the least of it, verj primitive. They lop the branches 
off the trees and leave tibe tnrnks to their fate, or bum them 
and use the ashes as manure. With all this waste, native 
charcoal is well burnt, specifically heavy, and astonishingly 
cheap ; near the forests it may be had at the rate of As. 4 per 
maund. Its weight is 17lb. per cubic foot. The German and 
Styrian iron works pay As. 12 per maund for charcoal 
weighing only 121b8. per cubic foot, an article therefore of a 
quality nearly 40 per cent, inferior to that of Indian make 
and three times as dear. 

Trusting that iron-making by hand in India will soon bo 
counted among the things of the past, we may be allowed to 
record its method briefly : — 

The whole arrangement, furnaces and tools, are exceedingly 
poor and petty ; the smelting furnace is a shaft of clay, 1 
foot square and 3 feet deep ; this shaft is entirely filled with 
charcoal, and a charge of 401bs. of iron ore is heaped up above 
this — then the lighting and blowing commences. The bellows 
consist of two cylindrical leather ba£;s, which are pressed down 
alternately, whereby the compressed air is driven in a continu- 
ous stream into the oven through funnels of clay, situated 
about 9 inches above the bottom of the furnace. After a 
couple of hours blowing and several replenishings of charcoal, 
the smelting process is complete, when the master of the 
work draws from the bottom of the furnace with a pair of 
tongs an unshapely lump of iron (called in the vernacular 
'^ Lotah'^j weighing firom 18 to 201bs., — this is then dragged 
to the front of the building, when it is beaten with hammers 
till it is reduced to a disc of 6 to 8 inches in diameter and 2 
inches in thickness. As the natives add nothing to the ore 
in the fomace, the loss of metal through slagging is consider- 
able. In this manner the work is continued ceaselessly for 
24 hours, after which the furnace requires repairing. During 
this time four labourers and one master are employed, the 
latter generally the owner of the establishment. The labour- 
ers relieve one another at the bellows^ the master being 
employed in removing the ^' Lotah'' as said before, and in 
mending the oven and funnels. These five men earn together 
during the 24 hours Be. 1-1, and turn out in this time two 
maunds of half-finished iron. 

The refining and finishing processes are carried on in rough 
open forges, and the articles manufactured are horse shoes, 
spades, cramps, and other small objects. In the production 
of 1 to li maunds of finished goods (in 24 hours) there is a 
waste of 40 or 50 per cent, of iron, the consumption of fuel 
being three maunds. Bix men and four boys work at two 
forges, and earn in the aggregate Bs. 1-12. Therefore, for- 
the production of 1 to 1^ maunds of finished goods from the 
ore (in 24 hours) there are employed 5 men in producing two 
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rnaunds of half-finished iron, and 6 men and 4 boys in converting 
this into 1 to 1^ maunds of finished goods, or altogether 11 
men and 4 boys^ who earn Bs. 2-18. The total consumption 
daring this time is of charcoal 9 mannds and of ore 4^ 
maunds. The same quantity of iron goods made with the 
present European appliances would consume but ^rd of fuel '^ 

and \ of ore. 

Notwithstanding the simplicity of these processes^ the 
iron turned out by the natives is of superior quality, and is 
selling very cheaply ; so, for instance, a maund of horse shoes 
sells at Rs. 8 and of cramp-iron Rs. 6-8. These low prices 
are accounted for bv the cheap fuel, the rich ores, the miserably 
cheap labour, and the absence of managing expenses. 

As regards the fitness of the native iron worker and the 
native in general for European iron works, it must be admitted 
that he is for the present not so powerful or persevering as 
the European workman, but his strength and energy would 
improve with more plentiful and more generous diet, the 
means for which would be furnished him by the superior wages 
which industrial establishments conducted on European 
principles could afibrd to pay him. 

We will now consider somewhat more closely the com- 
mercial side of the question of iron works in Central India, 
and institute a comparison between the cost of production and 
the sale price of finished iron, or, let us say for the present, of 
ordinary bar iron. 

As the iron works would be erected, for the reasons 
explained before, as near as possible to the forests, the cost of 
transport of the ores must first be considered. This would be 
done m bullock carts, on average good roads, and over a distance 
of 45 miles. The consumption of a blast furnace in ore and 
fuel depends on its size. 

According to the best experience, a blast furnace does not 
pay if it is constructed for turning out less than 15 tons of pig 
iron in 24 hours, and this is also tne quantity of pig iron which 
would fully employ a simple but complete bar iron rolling mill. 

A blast furnace, capable of producing 15 tons of pig iron 
in 24 hoQrs, consumes daily — 

1. 23 tons of ore, which would cost as follows : — 

Rs. 
(a) at the place of production, 8 annas per ton ••• 11^ 

(6) carriage to the iron works, Rs. 8 per ton ••• 69 

2. 22 tons charcoal — 

(a) at the place of production Rs. 2\ ... •.. 56 

(6) carriage to the blast furnace ... «.. 80 

8. Limestone ; 8 tons @ Rs. 2 ... ... ••• 6 

4. Wages ... ••• ••• ••• ••• 28} 

6. Management, wear and tear, &c« ••• ••• 70 

Total ,.."270 
28 
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The working of one blast furnace would ^ therefore^ cost per 
34 hoars Bs. 270, and would produce 14 tons of pig iron at a 
cost price of Bs. 18 (Vr ) per ton. 

A simple bar iron rolling mill requires daily— 

Bs, 

1. 15 tons pig iron, costing .•• ..• ••• 270 

2. 4| tons charcoal (carriage included) ... ... 20 

8. 14^ tons wood ditto ... ••• ... 22 

4. "Wages ... ••• ... ••• 108 

6. Management, wear and tear, &e. ••• ... 120 

Total ... 640 

The working of tixe bar iron rolling mill would, therefore, cost 
Bs. 540 per day, and produce daily 12 tons of bar iron at the 
cost of 08. 45 ( tV) P®r ton, or Bs. 1-10 per maund. With 
the present means of transport, the carriage of bar iron from 
the ironwork to Agra would be As. 8 per maund, which would, 
therefore, raise its cost price in that locality to Bs. 2-2 per 
maund. 

Under the present charges of carriage by railway, the cost 
prices of bar iron per maund, in the principal markets of India, 
would be as follows : — 

B8.A8. P. 

Agra ••• ... ... ••• ... 2 2 

AMhib4d ... ... ... .. 2 B 

Aligarh ••• ••• ••• ... 2 8 

Ben&reB ••• ... ••• ••• 2 12 

Bombay ... ... ••• •••4 10 

Eihnpur ••• ... ••• ... 2 5 

Calcutta ... ... ... ... 8 8 

Delhi ... ... ... ... 2 5 

Jalandar ••• ... ••• ... 2 11 

Labor ... ... ... •••2 4 

Ludi&ni ... ... ... ••• 2 12 

Lucknow ... ••• ••• •••2 4 

Mirat ... ... ••• ...2 6 

Maltan ... ... ... ...8 2 

Amb41i ... ... ... ... 2 8 

The sale price would, of course, follow the principles of fair 
competition. Swedish bar iron. Bowling, Low Moor, and 
Farnley iron are selling in Agra at about Bs. 7-8 per maund. 
This price, compared with our cost price, would represent a 
profit of Bs. 5-6 per maund, which would, however, be dimi- 
nished as the markets recede from Agra towards Bombay or 
Calcutta. 

Should there be a reluctance on the part of the Indian Go- 
vernment, for fear of seeming to counteract English manu- 
facturing interests, either to lead the way themselves, or to 
take effective measures to encourage the introduction into 
India of Earopean iron works, attention is directed to the half 
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prodacts of iron which mi^ht be tamed out iu India and ex- 
ported ; kinds of iron and steel, which are now largely imported 
into England from other countries, such as ^^ Spiegeleisen'' of 
which, as mentioned before, large quantities are imported into. 
England. Even America imports " Spiegeleisen" from Europe 
to tixe amount of 20,000 tons per annum. This quantity alone 
would employ four blast furnaces throughout the year, working 
night and day. The cost of making '' Spiegeleisen^' is S5 per 
cent, higher &an that of ordinary iron ; the cost price would, 
therefore, be about Rs. 25 per ton ; the sale price in England 
is £6, in America 45 dollars per ton. " Spiegeleisen" being a 
product of the blast furnace only, the cost of machinery, fur- 
naces, buildings, etc., for the refining process would be saved. 

There are other half products of iron which England imports 
from abroad, such as aeier sauvage, " glow steel," and raw 
steel.'' Of these half products of iron every ounce required 
by England, America, and other countries, should be supplied 
by India, owing to its excellent and cheap iron ores, fuel, and 
low wages. 



By Db. H. Warth. 

The Iron Works of DechaurJ have been founded near a 
deposit of ore in the midst of forests at the base of the Hima- 
laya range. The deposit consists of clay iron ore with a 
moderate amount of iron. The quantity of ore is very con- 
siderable. It occurs at the base of nills of Nahan sandstone. 
The ore is so plentiful that no mining at all is required. The 
ore is simply dug np and quarried over a siuface of above 
1 000 feet length along the hillside, and perhaps 300 feet width 
m'easured down the slope. It is not quite certain whether the 
deposit is conformable with the overhanging sandstone. The 
contact is not snfBdiently exposed at the place of the outcrop. 
Yery good ore crops out again on the hill in northern exten- 
sion of the large outcrop, and further on in the river gorge 
strata which belong, most probably, to the Nahan sandstones, 
contain small layers of ore, and the deposit appears to thin out 
there. If this is really the case, however, the deposit of ore at 
the big outcrop is at least 100 feet thick, and there is no fear 
as to the ore being easily exhausted. The deposit crops out 
again at a distance of five miles at Kaladnngi, where iron works 
have also once been erected. The ore at Kaladnngi is poor. 
Amongst the Dechauri ore are different qualities. There are 
some very good beds, but poorer beds are always associated, 
where the ore becomes more and more mixed with clay. Owing 
to the large extent of the outcrop no deep cuttings have as 
yet been required, so that the succession of beos cannot be 
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generally followed. Some of the ore is pisoliticy End some ore 
contains rich nodules. There might be a way of enriching 
the ore by washing these nodules out of the clay. The follow 
ing is an analysis of Dechauri ore :— 

Peroxide of iron 

Protoxide of Manganese 

Alumina 

Lime 

Magnesia 

Silica 

Potash ••• 

Phosphoric Acid ... 

Titanic Acid 

Water 



The Dechauri and Ealadungi ore is different from other ores 
of the Himalaya. It belongs to a recent tertiary formation ; 
whilst other ores of the Dehra Dun District^ Kotkai^ Muudi, 
and Kangra belong to older formations of more or less meta- 
morphosed slates or schists. Further it is a regular brown iron 
ore^ whilst the ores in other localities are non-hydrons haema- 
tites or magnetic ores. 

Ores of the latter kind abound also in Eumaoni and they 
have been brought into requisition for the Dechauri Works. 
These ores are found at a place called Ehaima, and at Ramgarh, 
which latter place I visited. Bamgarh is, by a direct road, 23 
miles from Dechauri. I went first to Nynee Tal, a distance of 
15 miles from Dechauri. The Nahan sandstone strata are met 
along the road to a considerable height up to the ninth mile. I 
found in them impressions of fossil wood, and occasionally 
small nests of coal. Nynee Tal is surrounded by large masses 
of limestone. From Nj^nee Tal I proceeded along the Almorah 
road. After 11 miles is the Dftk Bungalow of Ramgarh. On 
the road the limestone is succeeded by slates mixed with 
quartzites and days, and afterwards more or less metamorphosed 
slates occur. Beyond Ramgarh Dftk Bungalow the road leads 
into the Ramgarh gorge, and up the right side of it to the 
village of Lushgiani. The slates are at many places changed 
into complete micaceous schists. There is a mine called Pakha 
mine near Lusbgiaui, with many surface excavations^ and one 
ohaft 100 deep which was inaccessible. Very pure ore was 
sbtained from here. Higher up on the top of the hill is the 
Gualakuri mine^ 6 miles from the Ramgarh Bungalow, and 32 
miles from Dechauri by the Nynee Tal road. It is an open 
outcrop worked like a quarry 100 feet long. The ore is about 



Digitized by 



Google 



TBI IRON WORKS OF DBCHAURI^ IN KUMAON. 213 

20 feet thick, forming a seam of siliceous bsematite (not a lode) 
with abont half pure ore and half impnre ore, and quartzite. 
From here a great quantity of haematite had lately been taken 
for Dechauri. About the seam is a stratum with a purple pow- 
der> probably containing manganese. The top layers are sofl 
white mica schist One hundred feet depth in the direction of 
the seam, which slopes towards the interior of the hill, and 100 
feet width would represent above 300,000 mannds, which is 
enough for two years consumption of the Dechauri blast furnace, 
(Decnauri blast furnace produced pi^ iron at the rate of 50,000 
maunds per annum). Grualakuri oemg only one of a number 
of outcrops, it is evident that the amount of ore in the neigh- 
bourhood is quite up to the supply of iron works on a large 
scale. The configuration of the ground is such that the ex- 
tension of the Oualakuri seam might just pass through the 
Fakhakhan mines. It is probable that the two deposits are 
identical, notwithstanding the change in the appearance of 
the ores. The following are analyses of some ores. The 
figures for Gualaknri are the avenge of three analyses. The ore 
mentioned as Lushgiani cannot be ^om another but the Fakha- 
khan mine. Natwakhan is a mine low down in the valley, 
which I did not visit 

GoaUkari. Latbgiaai. Nstwakhan. 



Peroxide of iron ••• 


••• 


46-6 


70-3 


81-2 


Protoxide of iron ... 


••• 


03 


120 


••• 


Protoxide of Mangiineee 


••• 


••• 


03 


81 


Peroxide of Mangaueee 


••• 


07 


••. 


• •• 


Oxide of Alumiua 
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42 
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8-4 


Magnesia ##• 
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82 


06 


Silica ••• 


... 


88-2 


8-2 


4*2 


Pbonphorio Aoid ... 
Snlpbur ••• 


••t 


01 


0-1 


01 


••• 


... 


••• 


01 


Water 


••• 


19 


2-3 


2-2 








■■ ■ 


■■ ■ 


Total 


•f. 


100-5 


100-8 


99-8 


Metallic iron 


... 


89*4 


68-6 


66*8 



The Bamgarh ores, with the exception of Natwakhan, contain 
some protoxide of iron in addition to the peroxide. They are 
consequently more or less ma^etic. Specimens of the ores 
influence a magnetic needle. Different sides of the same piece 
act in opposite ways on the magnetic poles. In no specimen 
did I find the magnetism so strong that the specimen would 
attract light iron filings. I found some very pure and highly 
magnetic ore similar to Oualakuri ore near the 9th mile on the 
road from Dechauri to Nynee Tal. On both sides of the road 
pieces were lying about amongst debris of Nahan sandstone. 
They were much rounded at the comers, and generally worn 
at the surface. The rocks to the north were limestone, but 
the bill on the south side of the road might contain older 
strata underneath the debris^ so that there is a faint chance 
that the pieces I found may have come from a deposit close by 
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instead of having been brooght there by Bmeliers. It is almost 
inoredible what number of blast furnaces have been erected 
for the smelting of these ores. At Kaladungi, where the Ny- 
nee Tal road from Moradabad begins to ascendi no less than four 
blast fnrnaces have been erect^. In these it was intended to 
smelt the Kaladongi ores with charcoal obtained from the 
forests at the base of the hills. Only two of these frimacea 
have ever been worked^ and all are at a standstill now. At 
Dechauriy Mr. Campbell^ Saperintendent, Rarkiy showed me the 
old blast furnace with which he began making pig iron in 1857. 
His ftirnace was afterwards replaced by the larger one which 
has been at work up to lately. Besides this large works were 
begun at Dechauri by a corapany, consisting of two blast 
furnacesy a building for converting the pig iron and a building 
for rolling mills. The whole came to a standstill for want of 
funds. On the road to Nynee Tal from Kaladungi, within only 
about five miles from the hill station near the Kurpa Tal (lake), 
are two blast furnaces with all their requirements now aban<- 
doned. Situated between Kaladungi and Ramgarh these had 
had the choice between the ores of both places, and for fuel 
they depended on the forests of the higher mountain regions. 
Lastly^ in the valley at Ramgarh^ there is the complete outer 
masonry of a blast furnace with the walls of houses now all 
overgrown with thickets. Thus there are no less than eleven 
blast furnaces to be counted in various stages of completion or 
of ruin, and of all these only one has been working of late, and 
even this one is at the moment standing still. With so many 
works failing from their commencement the conversion of the 
pig iron into wrought iron has been little attended to, and not 
at all practised of late. 

I was very much pleased with a small hammer work at 
Ramgarh. Mr. Franken, the Engineer in charge of Dechauri, 
told me that in this the raw blooms made by the native pro- 
cess have been worked up into fit shape for commerce. It 
was the very thing which I proposed for Eangra in my report' 
of 1874, (printed in the Punjab GovemmerU Gazette). An 
overshot waterwheel worked a blowing machine, consisting of 
two square wooden boxes with pistons, valves, &c. The blast was 
led to two hearths on which the blooms were heated with char- 
coal. Then there was a second waterwheel on a large horizon- 
tal beam. This beam had two rings and thumbs, which lifted 
two hammers of about six feet length each. This must have 
worked very well. There was also a Cupola furnace of 12 feet 
height. I would have thought that this was used for smelting 
the ore by the native process into blooms, but I was told that 
it only served for some experiments as to the quantity of iron 
yielded by the ores. 

The blast furnace at Dechauri is 39 feet high, and has a dia- 
meter of 5 feet 3 inches at the stop, 10 feet at the widest part, and 
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3 feet 6 inches at the hearth. It is built of local sandstone^ and 
lined below with small bricks made of a sandy fire proof clay, 
which is fonnd embedded above the iron ore. The furnace is in 
eyerj respect well fitted out A canal brings water on an over- 
shot wheel which drives a pair of horizontal cast iron blowing 
cylinders, and a couple of water pumps. These pnmps supply 
tne lift which works from a reservoir on the top of the lift tower. 
The Dumps also supply water for the cast iron watertugers, &c. 
The blast was heated in cast tubes of oval seetion, the heat 
being created by burning furnace gases only. The heat of the 
blast was very great, rising to 1,200 degrees Fahrenheit. Zinc 
has repeatedly been melted by the hot air. The furnace is closed 
at the top with a cone apparatus. The outturn, Mr. Franken 
told me, was at the rate of 50,000 maunds a year. The fuel was 
charcoal from the surrounding forest, and tufa limestone was 
used as flux. 

The reason why the Bamgarh ores Were used in addition to 
the Dechauri ores was not only their superiority, but the faci- 
lity with which the process was carried on when the two ores 
were mixed. The Dechauri ore contains almost as much 
alumina as silica, and the addition of purely siliceous ores 
with limestone as flux must have proved an advantage. Only 
the Dechauri iron ore costs almost nothing, whilst the ores 
from Bamgarh cost very much in transport. The digging of 
the ores at Oualakuri cost less than one anna a maund, but 
bringing the ores down the mountain side on men's heads, costs 
two half annas per maund. Then from the Bamgarh depot the ore 
was once brought for eight annas a maund to Dechauri, but con- 
tractors not being available, the o£Soer in charge had actually 
to purchase cattle, and take the transport of the ore into his 
own hands. The transport in the mountains is very difficult. 
Outside the mountains it becomes at once cheaper, thus the 
pig iron costs only five annas a maund to bring from Dechauri to 
the railway station of Moradabad, about fifty miles off. The 
production and transport of charcoal was not excessively dear, 
the qalj complaint being the exhanstbn of a g^eat portion of 
forest, and the deficient reproduction owing to deliberate 
grazing. 

The following is an analysis of two kinds of slag from 
Dechauri : — 

81ag. Brown cinder. Dark & glassy frsctnrd. 



Silica 




... 


88-0 


40-6 


Alomina 
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In the first case the large percentage of iron in the slag 
shows that the furnace was not working normaUy. The second 
slag from normal working shows bj its proportion of alumina 
that a large admixture of Ramgarh ore nad taken place. More 
than one-half must have been Bamgarh ore. Most of the pro- 
duct is grey iron numbered from 1 to 3, but I was also gi^en 
some samples of white and of mottled pigs which formed part 
of 20^000 maunds altogether in store. 

ThefoUowingisananalysisof grey Dechanri pig iron No. 2: — 

Jtod ••• •#• •«• ••< 

Carbon ••• ••• ••( 

Dilioa •## ••• ••! 

Salpbiir ••• ••• ««, 

Phosphorus •• ••• ••* 

Manganese ••• ••# •#« 

ToUl ... 998 99-6 

As already mentioned the work at Dechanri is at present 
standing still. Mr. Ness^ Oovernment Mining Engineer, 
Warora Colliery, was at Dechanri to report to Government 
on the future prospects of the works. His report, which will 
. no doubt be obtainable after some time from the Goyemment, 
North- West Provinces, will contain detailed information about 
the economy of the works. 

From his report it will be seen why it is so difficult to ren- 
der in these parts the iron manufacture on a larger scale re- 
munerative. Besides the costly transport of ores, charcoal, and 
pig iron there appears to be a difficulty regardiui; the skilled 
workman. I found two European workmen at Dechauri who 
were about to leave, aod there is no chance of the furnace work 
being continued by native workmen only. 

I had the pleasure of witnessing some experiments which 
Mr. Ness made in reducing iron ore to metallic sponge. Not 
only the pure Bamgarh ores, but also the Dechauri ore, gave 
perfect metallic sponge on being heated in a crucible with 
charcoal powder. 

It is desirable to manage the manufacture of iron in this 
country in such a way as to suit the capabilities of the local 
workmen. The work at tiie large blast furnaces seems beyond 
them, and Mr. Ness is endeavouring to introduce a simpler mode 
of working. It does not appear to me that he looks to the 
direct manufacture of wrought iron for this end, but it seems 
he would rather melt sponge down in charcoal furnaces with 
blast, and produce pig iron. By making the sponge first he 
would do away with the whole of the reduction process which 
is now occupying half the pace of the blast furnaces. 

This way he will not only save much in the size of the blast 
furnaces, but by applying perfectiy metallic sponge he will 
do away with the whole series of difficulties which arise at 
blast furnaces out of irregular reduction of the ore. 
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The aative direct process of smelting is only applicable to 
parer ores, and even with them is always accompanied by a 
great waste of iron. Eyen where this wacrtie can be afforded 
the process requires also so much fuel and labour that it com*- 
petes rarely with imported English iron. With the greatest 
ingenuity it will not be possible to improve substantially the 
native process by mere changing of the manipulation and size 
or form of the apparatus, 

The use of sponge in the direct process is known elsewhere, 
and wherever the native process should have to be practised, it 
would be well to take a hint from Mr. Ness and to reduce 
the iron ore before bringing it into the native smelting furnace. 
The process will be more regular, and where circumstances iire 
favourable a saving may be effected. 

Until some other invention is made it is indispensable for 
any improved system that pig iron be manufactured. The 
blast furnaces should be reduc^ to such a size that their work- 
ing will be within the capabilities of native workmen, assum- 
ing that they are guided by an officer who has a theoretical and 
practical knowledge of iron making. 

The size of a blast furnace may be reduced almost to any 
extent on application of the following measures : — ^The ore will 
all be roasted, or where it can cheaply be done Mr. Ness's pro- 
posals may be adopted, and the iron ore used in reduced form ; 
further the limestone used as flux will all be previously burned ; 
further the blast will be heated ; lastly, some allowance will be 
made for the smaller size of the furnace by greater expenditure 
of fuel. By a combination of these measures the size of a 
furnace may be reduced, so that there will be no reason why 
clever native workmen should not manage it under competent 
supervision. 

The question remains then bow the pig iron is to be made 
into wrought iron. To think of the Bessemer process is of 
course out of the question in this country. 

The great discovery made by Messrs. Thomas and Gilchrist 
in 1879 is not destined to prove of advantage for Indian iron 
making. 

On the contrary as Thomas and Gilchrist's invention makes 
it possible to Bessemer the pig iron obtained from inferior ores, 
the production of good wrought iron must in future become 
cheaper in Europe. Therefore, we must also expect that better 
wrought iron than heretofore will be sold in India at ordinary 
prices, and that the Indian iron will lose the claim of the 
superior quality. 

Apart from the Bessemer and the Siemens-Martin process, 
which is also too elaborate, there remain only the puddling and 
the hearth-refining process, and of these we have to choose the 
latter. The hearth-refining process is not at all inferior to the 
puddling process. The chenucal reactions are almost identical, 
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and it is only the difference in the fuel which decides for either 
of the metoods. , For charcoal the hearth-refining process is 
the one to be adopted. The amonnt of material worked at a 
timey viz.y the size of the blooms, can be reduced at will, and 
the work can be so carried on Uiat the native workman will 
do it without any difficulty. 

The consumption of pig iron and charcoal by this process are 
not excessive, and some saving of fuel can be effected by the 
application of hot blast. With a properly designed hearth the 
work can be done quite mechanically. The pig iron is smelted 
between the charcoal, and as it trickles to the bottom is acted 
upon by the blast, which oxydises through the medium of oxide 
of iron, the silicon, carbon, and phosphor. After the first smelt- 
ing down, the partially refined metal, which has solidified at the 
bottom of the hearth, is brought again to the top of the char- 
coal fire, and again smelted down. Either this second or a 
third smelting suffices to produce a bloom of pure wrought iron, 
which only requires hammering out. This way of making 
wrought iron is very much to be recommended for Indian char- 
coal Works, and it may be that preparations for this very 
process at and near Dechauri are only wanting, because Uie 
iron works did not mostly attain beyond the nrst stage of pig 
iron making. 



en the prodnttton of lac in iostuitrpnr itsirtd. 

By W. Coldstbsam, C.S., Deputy Commissumer. 

Ths. district of Hoshiarpur lies between the Beas and Sutlej 
Rivers. Its surface is, roughly speaking, half plain and 
half occupied by the outlying ranges of the Lower Himalayas, 
corresponding to the Sivalik ranges east of the Sutlej. It 
may therefore be called a submontane district. Lac is pro- 
duced in all parts of it, at least in the plains and in the valleys 
between the hills. It is more abundant in the latter. 

It affects chiefly the Beri {ZUyphua Jujtiba)^ and Eikar 
(Acacia arabica) ; but is also found on the following trees : — 

Fipal ... {Fieui reliffiosa.) 

Sirin ••• (Acacia Sirissa.) 

Barh ... (Ficucindica) ... Banyan. 

Pilkhan ... iFicus vcnasa.) 

Lasura . . . (Cordia Mfxa.) 

Anjir ... {Ficus Carica') 

Dhak ... (Buteajrondosa.) 

Fhagura . . . {Ficua cariccides.) 

Fatajan ••• 

(Grular ... (Ficus Cunia.) 

Thus it is found on six species of Ficus. 
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The lac produced by the various trees differs in quality. 
The Lac produced on the Zizyphus is deemed the best, and 
next to it comes that produced on Sirris, Eilcar and Pipal. 

There are two seasons for production — February to April, 
and July or August The crops are collected in June, and 
October or November. The same tree is said not to produce 
two crops in the same year. The autumn or October crop 
is considered the more valuable of the two. 

The artificial propa^^^tiou of lac is understood by very few 
persons, but seems to be occasionally practised. The method 
adopted is to tie a small branch with the insects on it on the 
tree which it is desired to affect. The writer has found it very 
easy to propagate lac on Beri trees in this manner. The 
twies containing cells of the insect were tied on to the trees 
in July ; shortly after the new swarm appeared and spread 
over the nearest branches of the tree. There appears, however, 
to be among the people a great dread of the tree being 
injurionsly affected by the spread of lac upon it, and this is 
probably the reason why propagation is not carried on to a 
greater extent. In cutting lac off a tree a few twigs con- 
taining cells are allowed to* remain to furnish a crop for 
next year. 

There existed a deep and widespread prejudice among Hindus 
against having anything to do with lac. This was particularly 
strong among the Bh^ras (called in other districts Saraogis.) 
Lac was considered a kind of disease or leprosy of the tree, 
and to be an unclean substance. Its red color and its animal 
origin are sufficient to account for this prejudice. It has 
disappeared, to a great extent, within the last ten years, owing 
to the great value which lao acquired in the market. There 
have bsen, of recent years, many disputes in the OivU Courts 
as to the relative rights of landlords and occupancy tenants 
to take the lac from trees' growing in an estate. The question 
was not discussed at the time of the Revenue Settlement of 
the District in 1862, lac having then but a small market- 
able valne. 

The crop of lac on roadside trees is sometimes sold by 
Qovemment to a contractor, who is allowed to cut off twigs and 
branches of a certain thickness. In 1876 the lac on the road- 
side trees in Unah pergunnah was sold for more than Bs. 400. 
The crop, however, varies much in quantity from year to year, 
as does also the value of lac in the market. 
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Wtn ai ih Jlndamans. 

Our readers may recollecfc noticing some time back tbe 
mention in these columns of the fact that tea plantin^f was 
being tried at the Andamans. Daring the recent Foojidi 
holidays we took the opportanity of a sea trip to Port Blair 
to pay a visit to ^' Aberdeen/' — the island of the Andaman 
group, upon which tea-growing has been commenced; and 
where also other growths are being experimented with. The 
land is slightly nndnlating, and rises only some 200 feet from 
the sea level. The soil is good loamy clay with sandstone, 
and the subsoil is of a character to afford excellent drainage. 
The general lay of the land^ also^ is favorable to natural surface 
drainage. The bushes^ which are mostly Assam (rather mixed) 
hybrids^ are planted about 5 ft. X 4 ft. 6 in. ; and at present 
are nigh four years old. They are of good height, and now 
require to spread. The general appearance is of the healthiest 
character; the wood is dean, and the leaves are as fresh and 
glossy as could be desired^ while there is now a flush on which 
would make many a hill planter's mouth water ; and there 
is an entire absence of blignt of any kind. 

The land is kept thoroughly well hoed^ the earth is packed 
well up round the roots of the bushes, and the whole plot of 
laud, where the tea is growing, is as clean as the beds on a 
well-cultivated flower garden ; and yet from what we gatliered^ 
the labour force up to date has been small ; but then it has 
been well directed and controlled. Unfortunately, the flush^ 
which we have referred to as. being now on the bushes, will 
be lost, because the factory is not yet complete. It seems 
strange that the P. W. Department should have allowed such 
a thing to happen, for, as we understood on the spot, it was 
not for want of due representation of the necessify for the 
earlier erection 'of the factory that the delay has occurred. 
However, a few months will see a very serviceable building 
completed, and it would be well if the authorities were at 
once to arrange for a competent tea maker to take daarge, 
and give the experiment a fair chance ; for it is no use grow- 
ing good leaf if it is to be spoilt in the manufacture ; and, 
although the extent of land at present under cultivation is 
small, an assistant would find ample occupation in clearing, 
cultivating, and extending, in addition to his supervision of 
the factory. The officer in charge at present is Lieutenant 
Colonel B^keley, who, himself possessing a tea plantation in the 
Kilgiris, is, besides, a good botanist and an experienced planter ; 
but his duties at Fort Blair, as Chief Commissariat Officer, 
are so multifarious and onerous, that, although he takes the 
warmest personal interest in this experimental tea garden, 
which does him so much credit, and although he has been 
thoroughly successful in its development, yet he cannot neces- 
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sarily devote that regular and close snpervision which is 
neoessary, — more especially so now that the bushes are arriving 
at maturitv^ and that constant manufacture will soon be 
required ; lor after March next^ when the dry weather ceases, 
the flushes may be looked for in plenty, the climate giving 
for 8 months of the year that moist warmth which the tea 
plant luxuriates in and thrives so well under. In fact the 
climate may be compared to that of favorably situated Indian 
terai land^ with this difference, of course, that there is always 
more or less of refreshing breeze from the sea; and, as the 
places where cultivation has been begun in earnest have been 
well cleared of trees and jungle, there is little or no fever. 

It would, we think, be a matter for much regret if the 
Oovemmait should allow an experiment thus auspicious!]^ com- 
menced to fail of practical good for want of due continuous 
professional supervision ; and we trust to hear soon that it has 
been resolved to provide Lieutenant-Colonel Berkeley with a com- 
petent assistant, able to carry out his orders^ and to see to the 
minutiss of the factory and the garden. There are only too 
many planters just now out of employment, whose services 
could be secured at a very moderate salary ; for living at the 
Andamans is cheap, and it is almost impossible to spend 
much money there, — all supplies being furnished through the 
Commissariat. As to isolation, in this respect a man would be 
not so badly off as in many parts of Assam. There are several 
European Superintendent employees on the Island, besides 
of course the settlement oflBcials ; and, as each departmental head 
appears to be provided with a boat and convict crew which 
remains at his command, it is a matter of only an hour or less 
to communicate with the different islands of the Settlement. 
(En poisantj we may mention that anything more charming 
than a row or a sail on the clear blue sea inlets among the 
group of islands can hardly be imagined.) 

In speaking of tea cultivation at the Andamans the question 
not nnnaturdly arises whether it is a desirable thing for 
Government to step in as cultivators to the possible injury 
of private enterprise elsewhere, — it being notorious that the 
supply of Indian tea is already greatly in excess of the demand. 
Well, on this point we can only say that, if we thought there 
was any intention of carrying the matter beyond the phase 
of a su£Sciently large experiment with a view to demonstrate 
the practicability of successfully cultivating tea on the island, 
we snould be the first to condemn it ; but, as we take it, if 
ever cultivation on any large scale be attempted, the whole 
affair will be made over to private hands. At present there 
seems to be considerable objection on the part of Government 
to permitting the advent of free settlers, or non-o£Scial capi- 
talists from outside. One reason for this is, perhaps, that 
as all the labour on the Settlement has to be performed by 
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convicts, and as tbe number of ihese (thongb amounting to 
some liS^OOO) is not sufficient for present requirements, it would 
be impracticable to afford colonists the necessary assistance of 
labour or protection of life, ^nd if, again, coolies were brought 
from India, in any quantity, the civil administration would 
have to be strengthened. No doubt it will follow, as a larger 
number of ticket-of-leave men are accumulated on the islands, 
that many of the present disabilities surrounding free immi- 
gration will be removed ; and we full v believe that a few years 
hence the population will be largely increased from within. 
Convicts, who have served ten years with good conduct, are 
allowed to marry, and numbers now are scattered about the 
Settlement as free labourers on their own account ; and it 
appears that they are as a rule thoroughly well behaved, and 
HO well off that few wish to return to their native land even 
had they the chance. 

The Oovemment^ besides experimenting with tea, has tried 
coffee, but the climate seems unfavorable to the plant, as just 
at the time of year when rain is most wanted for coffee, there 
is least rain at the Andamans. Sugarcane, however, bids fair 
to be a great success, and cocoanut planting has proved 
highly profitable. In fact, almost anything vrill grow well 
there, and the grass is so luxuriant that hay to almost any 
extent might be manufactured. All these things of course would 
pay better if there were a sufficient local demand to absorb 
the yield of varioos kinds which the islands are capable of 
affording ; and that is why we venture to express the opinion 
that Government would do wisely, as soon as it feels it can 
safely do so, to encourage settlement from outside. There are 
many men in India on pensions which permit them only close 
economy here, who would be able to live at the Andamans 
far more comfortably, could they take a small quantity of 
imported labour with them. Thus, cultivation would increase, 
farms would spring up, additional land would gradually be 
cleared, and a free population would in time accrue, affording 
protection rather than the reverse to the settlement.-*-/ii^taii 
Tea QazetU. 
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^t^oti on the ^^oxt&ia of Dtauritfos. 

By R. Thompbon, Depuly Coniervator of Fi^entB. 



Part 1. — General. 

The Island of Manritins lies in the Indian Ocean betireen 
the parallels of South Latitude IS"" 58' and 
tionSS*iS5i'** P~»- 20° 3r ; and East Longitude hV 17' and 
"**■ 57° 46'; and occupies an area of some 

705 square miles. In shape it is an irregular oval, with the 
broad end resting towards the south. Its greatest length from 
Cap MaUeuretuf to Painte d* Esny^ north and souths is 39 
miles ; and its widest part acrossj from east to west^ 34 
miles, 
nutriets *' ^^' administrative and general pur- 

poses it is divided into nine districts as 
follows : — 

Area in square milee. 

1. Port Louis ... .•• ... 10*0 

2. Pamplemounes ... ... ••• 87*0 

S. JRimire du Rempart.., ... ... 58*0 

4. Flacq ... ... ... ... 1130 

5. Grand Port ... ... ... 1120 

6. Savanne ••• ••• ••• 92*0 

7. Plaines WUhema ... ... ... 70*0 

8. Moka ... ••• .•• ... 68*0 

9. Black River ... ... ••• 95*0 



Total ... 705-0 

These districts are situated as follows :— 

Riviere du Rempart and Pamplemauseee, extending from 
coast to coast in the north ; Port Louie on the west coast, 
south of Pamplemouatee ; Flaeq on the east coast, south of 
Rimire du Rempart ; Moia and Plaines Wiliemsy the former 
lying wholly^ and the latter almost wholly in the interior ; 
Black River on the west coast, west of Plaines Wtlhems: 
Grand Port on the east and south-east coasts ; and Savanne 
on the south coast. 

3. The total population of the Island in 1879 was 857,000 

inhabitants^ of which number the Indian 

^taOrtici, popuU. population was 243|000^ or very nearly two- 

' ' thirds of the total. The average density 

per square mile of surface is therefore over 507 souls. The 
revenue of the Colony in the year 1878 was Bs. 78,95,536, 
and the expenditure Rs. 73,45,786, showing a surplus of 
revenue over expenditure of Bs 5,49,750. 

The export in the same year of sugar, the chief article of 
colonial industry, was to the extent of 130,732 tons, and which 
was valued at Bs 8,36,17,848. 
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la the samo year there were 122,000 acres of land nnder 
sugarcane caltivation, which amounted to just something 
more than one-fourth of the total area of the Island, which has 
been estimated at 451,200 acres. Taking it by districts^ the fol- 
lowing table shows the percentages nnder cane in each : — 

Area of District Area in acres Percentage 

in acres. under Canes, under Oanes. 

1. Port Louis ... 6,400 acres 

2. Pamplemousses ... 55,680 „ 8,650 15*0 

3. Rivifere du Rempart 87,120 „ 12,250 32-4 

4. Flacq ... 72,820 „ 28,485 40-4 

5. Grand Fort ... 71,680 „ 24,333 83-3 

6. Savanne ... 58,880 „ 18,845 82*2 

7. PlainesWilhems... 44,800 „ 18,850 29*7 

8. Moka ... 43,520 „ 11,175 255 

9. Black River ... 60,800 „ 4,950 8*0 

Total ... 451,200 121,988 mean 27 p. cent. 

In addition to sugar other principal exports from the Island 
are yanillaj aloe {Fourcroya gxgantea\ fibre, molasses and 
rum. 

4. The following general description by Dr. Meldmm, 
Director of the Royal Alfred Observatory, 
tttwISr'^^*'*^ ^^ *® extracted and reproduced here by kind 
permission, from a paper read by him before 
the British Meteorological Society in June 1868. It is an accu- 
rate and complete general description of the Island : — 

'' The principal feature in the conformation of the Island 
is, that it consists of a central table land, which is separated 
from the plains on and near the coast, in some places by lofty 
mountain chains^ in others by steep precipices, and in others 
by more gradual, but still rapid, descents. This table land 
comprises the whole of Moka and nearly the whole of Plaines 
Wilhems, together with the more inland parts of Flacq, Grand 
Port, Savanne and Black River. Its central ridge, which is 
the principal watershed of the Island^ extends in an east by 
north direction, from the Savanne mountains in the south to 
the northern limits of Moka, over a distance of about twenty 
mileSf and, like the table land itself, is most elevated in its 
southern half.'' (The table land in the extreme south has 
an elevation of 2,300 feet). 

<< From this ridge the ground slopes on either side forming 
here and there, at heights of 700 to 1,400 feet above the sea 
level, extensive and almost level plains, which, in some places, 
are abruptly separated from the littoral plains, several hundreds 
of feet below them, by almost perpendicular cliffs. The more 
gradual ascent in these intervals between the mountains com- 
mences at Bhort distances from the sea, and continues up to 
heights of 1,200 to 1,800 feet, from which there is a similar 
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descent to the appoiiia coast, 'the i^lv^&y tibm P6rt Loixis 
(the capital 6f thd Island) on ttad wcs«, tof MsAMbotir^; oti tM 
east oaast, crossed thti table land h a sdotfa^east atid td^-weni 
directicm ; and the height cf the staltiotis d^tetmined by foreK 
liDgy show the ascent and descent in Ast psirt of the Idland* 
Thns, at fotbr miles from Pott Lotlis, the eletatien is 3^2 feet, at 
eight nriies 928 feet, at eleven miles 1,811 feet, and kt diteen 
m^, or dboat half #ay, 1,822 ^eet ; ther line then dMe^dfi 
to 1,000 feet at twelve miles, 659 ftet at ^veii mihur, and iSfS 
feet at five miles from Mahebionrg. QenetOif, however, this 
tabto land ifi sepatated fi^om the littond plains, oif tbe' to^ by 
mountains of which there are three groups, tfiz .-— - 

** (1). The Port Lonts gi^on^ in th^ notlAi-i^rest, the central 
line of it'hlcb ihatin ibont twelve milefe^' in an eaet by ndHh 
directiovi, at fbnf to ei^t miles from the sisa/' (Tertfai^e th^ 
nortii im west it throirs ont seyerd sj^nre, With YU\lef9 open- 
ingtoWirds the sea,-^beilweeett two sneh-sparS, in tb^Sbtfth 
of the range, lies Port Lonifr the capitlkt.) ^* Tho height of the 
range varies from 1,000 to 2,600 feet." 

'* (2). The Black Rivelr tind fttvaUmb gron|r, CcMksistin/^ dt « 
series of mountains And elevated Adg^ him 1,000 t6 2,700 
feet above the sea level." ^I^hey e±teM frem MoniM; BeWparC 
in the north-Wes^ to Motfnt Sa^Mne in the s^nth-^eaSV, a ^8r 
tatice of over 14 itailes. Thesr moitetains form the sea-ward 

npt ike elevated tabfo tands in' thd So>ath-west comer of 
stand. Viewed fr^^m Ad north, th^ present the appear- 
ance of Mgb, welKweoded ridges^ sloping away from west Uf 
east^and isolireed wooded hilis ; bn^ as seen from the'sonth, 
theypiiBsent a bold and stflkii^ tfcat^p, threwih^ onl seveiisl 
it^regnlar spnr^, and Valiey^ opening down to the sei^ Svei'y- 
whero the dlope of thte ttiaget on ma side^ ig iftdep wiA bit^gfA 
i^ariSlk)ee of ei^poeed i6ek.f 

*' (3). The Grand Port and Flacq gtottp, in the SOutii-ea^« 
and east, riising to' the he^ht6f I,doato 2,100 feet, tM oon- 
rastingof thk'ee main chaihs riAming nearlj^ parallel to one 
another in a Westerly direction^ the principal' chain beings 
lAont fon^teen n^iies long.'* 

^^ Most of the main chains send off branches, which form ii 
sneoessfon of taUeys And gerges opening towards^ the sea. The 
npper pcnrtions of the monntatn^ and elevated ridges are 
genenilly composed of bare rock/preeentittg^ hei^ and there the 
appearance of lofty C6nes, peaks, tnitets and serrated rampaHs." 
(Several craters, still in good preservation, of extinct volcaiide^, 
are to, be niet with on the Island, snch a» the 2Voti muf C^ft^ 
the Grand tr&u Ifottk^ and OHmi Trcu S&iM ; besides various 
others.) 

^ Between the bases of tfie niomitains and= the sea thcfe aref 
more or less aU n>imd' (he Island, loW-lyi^' and n^ar^ lev^T 
pkite 

30 
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^ Bivi&re da Bempart and PamplemoiuBeBy north of the Port 
Lonig monntains and portions of Flacq, are comparatiyely cme 
extensive plain, the greatest elevation attained by the rauway, 
which passes through them, being only 829 feet at a distance 
of six miles from ^e sea. 

^^ The Island is drained by a great many rivers and streams^ 
the largest of which take their rise on the table land, receiving 
in their courses numerous tributaries from the mountains^ and) 
as they flow onward through deep-wooded ravinesi forming in 
some places, pioturesque waterfalls. They all vary in volume 
aocoraing to the season, and occasionally some of uiem become 
quite dry, 

" Both in the interior and near the coast there are lakes, 
marshes and swamps. The principal of these are the Orand'Basdn 
in Savanne, at an elevation of 2,000 feet, and covering a super- 
ficies of from thirty to forty acres ; the Itare aux Faeoat on 
the confines of Flaines Wilhems and Bbusk Biver, about 1,900 
feet above sea level, and having an area of about 200 acres ; 
the Mare aux Lubines and otliers on tiie lowlands of Flacq ; a 
number of marshes in the lower parts of Grand Port ; and 
several ponds, swa;mps and marshes near the sea in Black Biver, 
and in the neighbourhood of Port Louis/' 
. 5* The principal rivers, and which rise from the table land, are 

,,. ... the Grand River South Easty having a course 

Mneipd lifert. ^^ jg ^.j^^ ^^^^ ^^ NorthrWed, a course 

of 14 miles, Rivikre du Re^paHj the Tamor 
rind River, Black River^ ktoHredu Posie, besides numerous 
smaller streams. Th^ two grand rivers, above mentioned, 
drain, through their affluents, the whole of the central parts of 
the table land ; these affluents rise in the Median ridge between 
BuHe Chaumon and the RipaiUes Esiate in the north, and 
within which tract is comprised the most important catchment 
Sirea in the whole Island. 
6. There are upwards of 350 miles of main public, and about 

8 miles of district roads, kept up in a high 
Eoadi and tul- g^te of efficiency. The roads are all Iwd down 

with macadam, which is maintained in good 
repair. 

In addition there are endless private roads, maintained by 
proprietors of sugar estates, all over the Island. There are 
besides 86^ miles of made railways in excellent working order, 
vu., (1), North line, 81 miles, which lei^es Port Louis and 
traverses the districts of Port Louis, Biviire du Bempart, Pam- 
plemousses and Flacq, ending at Grand Biver south east; (2), 
iflidland line, 35^ miles, which, starting from Port Louis, 
ascends the plateaux, and traverses the whole length of the dis- 
tricts of Plaines Wilhems and Grand Port, ending at Mahebouig 
on the east coast; (8), Savanne Branch, 11 miles. This branch 
leaves the Midland line at Bose BeUe, in the Grand Port Dis- 
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trict, and proceeds in a soatherly direction to Souillao on the 
sonth coast; and (i), Moka Branchy 9i miles finished, leaves 
Midland line at Rose Hill, in the Plaines Wilbems District, 
and traverses the whole length of Moka. It will ultimately be 
carried on to Trait IloU^ a further distance of 4 miles. It will 
thus appear that no less thanei^ht oat of the nine districts 
into which the Island has been divided, are provided with rail- 
ways traversing their entire lengths, and which are carried 
along well chosen lines. As regards roads and railways, the 
Island is covered with them as with a net-work. 

7. For purposes of this report^ it is not necessary to enter 
^^v^ into any minute description of the geology 
^"'^^' of Mauritius ; what will sa£Soe being a brief 

and rapid general sketch of it 

The Island is essentially volcanic^ though what appear to 
be metamorphic rocks, occur as an older formation, in at least 
two places which are known to the writer. 'The first of these 
sedimentary beds occurs in the form of a small conical hill, pro- 
jectingi as it were, out of and rising above the igneous mass, 
known as the RMire Noire mountain, and is to be found at a 
spot which is halfway up the side of uiis range, where the road 
from Case NoyaU crosses it on the way to Chamarel Estate. 
IVom the plain below these beds can be recognized by the forest 
vegetation on them, which differsi not only in actual growth, 
but also in the species of which it is^ composed, and therefore 
has a distinct aspect distinguishing it from the surrounding 
vegetation. 

The second instance of the occurrence of altered sedimentary 
beds is near the Midlands estate, in the centre of the Island ; 
the place is known as MountrLa^SeUe. The beds are crystalline 
chloritic schists, and have undergone considerable uplifting and 
contortion. They dip away to we south and appear to have 
a strike west bv north-easterly. 

On tlie south scarp there are found considerable quantities 
of coral and beach sand, above the line, separating the doleritio 
lavas which spread out below. 

8. Doleritic lavas form the chief mass of the Island however, 

and present considerable horizontality on the 
^^Dokrito priadptl manner in which they have been laid out im- 
mediately around; and sometimes considerably 
beyond; the volcanic fod which g^ve them birth. 

In consequence of this tendency to horizontality^ terraced and 
undulating plains have been produced; and which rise one 
above the other to the highest levels of the Island, one of these 

f>lain8 being at an elevation of 2,300 feet above sea leveU The 
owerbeds of these lavas are of great thickness, and are, ap- 
parently, equally horizontal with the upper beds, which are 
nowever of less thickness. Considerable scarps occur; due to 
denudation; at a short distance from the sea all round the Island; 
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aad pirer wbioh th« mem, rising in tho int^rioVf pvooipitate 
theocittelveBi forpiiQg beaujtifol water&Us and gmxi casoad^ft — 
potablj ihoge of (3l^w«l aad the Tamarind river. The monn^ 
tain peakf and predpioea^ irhjpb ave exnosed to view, likewiae 
exbibU i^ a marked munnar a horinontal arrangement of the 
di&rent la^vfv over^owa ; tbeae b6d8 being defined by tbin bandi 
of »«b and 90oriffi interstratifii^ wiib tbem. Tbe monntaina in 
tba Black Iftiver distriet, boweyer, exbibit only tbe lower memr 
b0V8 of tbe^a irruptwe rpeksi vi0.y l^e diorite$ whiob fonn the 
axes of tbe ranges ^^ npper and more periababla d0Mte$ 
having all disappeared under the a(ition of anb-aerial denudation. 
It is not at all improbable tbat diorite, as being tbe lower rock, 
composes t*he mass of all the monntam ebains of tbe Island. It 
would also appear tbat the volcanic action has long since eeafle4 
in those quarters, thoogh considerable activity, during more 
re^Bopt times^ has gone on in tbe middle of the Jslwd ; prooft of 
which are not iranting^ since several extinct volcanoes have 
their craters still in good preservation. These later and sno? 
cessive overflows have raised tbe centre of tbe Island to it^ 
present formj and given to it its nresent eleyation. The masses 
of lavas, which hi^ve laid down the terraces and formed the np^- 
land roiling plains, were evidently cgected through a chain of 
vents which beanpv what is nnw the medial ridge of tbe Island, 
commencing in the aoqth-eastj and extending across, in a 
north-easterly direction* for a distance of SO miles tQ the 
CalkkwH^ monntains. These recent overflows would appear to 
have occurred in times when parts of the Island wepe covered 
with some sort of vegetationi for we find in some ef the slags 
and scorisd picked up, the charred remains of vegeti^ble tissues 
in a sufficiently good state of preservation to leave no dpubt 
of their identity. The existence of caverns aud underground 
phimnelp, into which small rivers frequ^dy 4isappeer and are 
not seen agaiuj may also be pointed out 
9. Ae secoudar}! minecals, associate wiih the Mauritian do- 
SeoondvymiBarti.. l^M^ites, may be noticed a VOT abundant i^«y 
felspar, (probably (iriiocmai so abundant 
that tbe rocks in which it oecnrs are prophyritic. ^ Pffrtmene 
also occurs in some of the ash beds^ crystallized in acicular 
masses. CahiU has been found occurring, though vavely. as 
veins in thedioretio masses of the Black River mountains^ 
MagnetUe is a constituent of most of the later dolerites, and is 
abundant in the roeka near and around extinct craters^ its pre 
eence there being detected by the behaviour of the magnetio 
needle. 

Xnterstratified with tbe lavas occur bands of red and bxown 
coloured hok^ and which is present thrQUghout the whole series. 
In various parte, especially above Port Louis and Petite 
Bividre these bands ot bcle are of considerable thickness. Seoiim 
and UnpUii^ sometimes combined with bokf oover, as with a 
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onist, traoto of oonsiderable exteot inthehigher levels of the 
Islapd. 

The form> known ae the oolnmner struotcire^ oocnrs in these 
doIaritefB in some of the monntain ranges. A field of oonsider^ 
able extent of this struetare may be seen on a part of the 
bamboH range overlooking << Troia llatsJ^ Ebcfoliating con- 
ersdonary forms are abundant wherever the roek masses are 
undergoing deeomposition, notably in the lower piirts of Uio 
Island; and also along some parts of the eoast Erequendy 
lapiifi in oombination wiUi boU ooonrs as a snrfiiee sml, sneh as 
may be seen in parts of Petite Bividre and da Bempart ; sneh 
soils are dry and unfit for cnltivationy except under irrigation ; 
and fraqnently the hakl spheroidal copm oi oonoentrie nodules 
are very abundant, suc|h as one would expeeii to meet witib ia 
the trap fields of Westem and Central India. 

10. IMorite^ whjeh composes the chief mass of the Black 
P^^^ Biver mountains, has imparted a peculiar 

physiognomy to that district Since the rock * 
is black (owing (o a dark colored homeblende) the exposed 
snrfeees everywhere present a peculiar sombre hue ; even the 
boal4er8 strewn in the beds of the torrents, whieh come out of 
th^se mountains, are black ; as likewise are the gravels and 
other detritus occurring in the valleys. 

11. In the decomposition of the dolmtes there has resulted 
^„ an extremely fertile soil. This soil is either 

red OT brown in color, and is only in some 
parts of the Island of any considerable depth. However, as 
a rale, it is extremely shallow, and where only recently re^ 
claimed from forests, carries a layer of hmnua of from two 
to six inches in depth. The presence of thid hutntu makes 
the soil extven^y fertile, and it is thus especially suited for 
the cultivation of the sugarcane. In the older reclaimed 
soils no trace of this iumus nofv remains. It is well knowi| 
that direct exposure to the sun's raya and to the dry heat of 
the air iu summer causes the Imnnu to decompose Mid to 
beecmie dry and powdery, and in thatstato it is easily carried off 
and seattored abroad by the winds. Hence under a want of 
nroper treatment, even a rich virgin soil, without it, unjess 
kept shaded, quickly deteriorates, and ia eventually lost to 
the sugar planter, who,, en finding that the soil eafi no 
longer grow his canes, abandons it for land which may still be* 
under forest. 

The whole of the Savanne district, the greater part of Grand 
Port and ]^aeq, Moka and Plaines Wilhems, are covered, mere 
or less, bv the red clayey soil alluded to above. The red tinge 
is derived by it from the hydrated oxide of iron formed during 
the weathering and decomposition of the doleritio rocksr-f^tlie 
fbkpar, which these rooks contain in such abundance, being 
essentially a silicate of ^umina and potash. 
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In the littoral^ here and there^-may be met patchea of true 
black soil, oontaininff a large quantity of organic matter ; it is 
of highly hygroscopic qoiditv^ and parts but slowly with its 
moisture. During prolonged dry weather, howerer, large 
cracks appear in it. In India the black soil is considered extreme- 
ly fertile. A form of decomposition of the doleritic rocks has 
been observed, being the disintegration of them into very fine 
gravel of a grey or greyish blue color. Such soils, when formed, 
are mechanically pervious to moisture, just in the same way 
that sand is, and like it forms a loose mass which readily parts 
with any moisture it may have received to evaporative 
agency. 

These soils have no hygroscopidty, are always dry, and are 
of little value for short-rootod crops, except under irrigation. 

They commonly occur in the lower parts of the Isbmd. 

12. The climate of Mauritius is tolerably equable, although it 
is capable of being divided into a warm and a 
^Jl^eorology. ^j^j season, neither of which is necessarily 
dry in the sense the want of rainfall would 
imply. It rarely happens that no rain falls during any month. 
The warmest months are the rainiest ; but a considerable quan- 
tity of rain likewise falls during the cooler months ; more espe- 
cially is this the case in the higher parts of the Island directly 
exposed to the south-east trade wind. 

The warm weather is said to last from November to April, 
January and February being usually the warmest months. The 
cool season lasts from May to October, June, July, and August 
being the coolest periods of the year. The seasons, as reg^s 
rainfall, are divided into the rainy and the comparatively dry. 
Since two-thirds of the annual rainfall are received between the 
months of December and April, these in consequence are con- 
sidered the rainy months, although, as said before, there is no 
period of the year when it does not rain. 

Situated in the midst of a wide ocean, and lying within two 
degrees of the Tropics, Mauritius may, comparatively, be said 
to be ever bathed in an atmosphere of vapour. Its small area, 
and that fairly well covered witn vegetation, even at the present 
day, cannot be said to exercise any great influence in causing 
the moisture-bearing winds that blow over it from becoming 
drier ; except in the sense that they part with some of their 
moisture in frequent showers of rain in their passage across the 
Island, and to effect which they are forced to rise to elevations 
of 1,800 to 2,000 feet above sea level. 

The tables of relative humidity of the atmosphere, recorded 
in the Royal Observatory of Mauritius, show— complete satura- 
tion being equal to 100 — ^that there is no period of the year when 
the humidity of the air, as thus measured, is below 30 ; and 
frequently it is as high as 90, when it may be said to show an 
atmosphere charged with moisture to repletion. 
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13. The mean annual temperature in ihe lower parti of the 
Island; as derived from the published tables 
^Tempmture of tha ^f^^ie Royal Alfred Obserratory, and de- 
duced from eight years' observations^ 1871 — 
78, was 74*5^. The mean of highest readings for five years, 
1874 — 78, being 82.7 % and the lowest for the same period 
65*6% thus showing an annual mean range for the five years 
of 16*9^. The highest and lowest temperature registered dur- 
ing any day in any month of eadi of the five (1874—78) years 
was as follows : — 

Tear Highest Loweet 

Maroh 19th ... 61-5o July 26th 

December 21st... 61 -2^ September 3rd. 

January 8rd ••• 57*1^ September 12th. 

January 23rd ... 59*8^ June 25th. 

January 6th ... 54*6^ July 3rd. 



1874 




... 


88» 


1875 




• •. 


87" 


1876 




• •• 


86-7* 


1877 




.. • 


86-6° 


4878 






88-8° 



Means 87-8<> 58-6^ Range 29-2<>. 

14. By the kindness of Dr. 0. Meldrum, Director of the 
Boyal Alfred Observatory, Mauritius^ we have 

Aaawi BeiBfiaL been favoured with tables of annual rainfall 
and number of days in which rain fell, and 
which tables are hereto annexed. From these tables we 
find that the quantity of annual rainfall, and number of rainy 
days^ have not decreased since obeervatious were first commenc- 
ed, and which date as far back as 1789. The following resum^ 
will make this clear : — 

During six years' observations taken at Port Louis, the mean 
annual fall of rain was 83*85 inches, and the mean annual 
number of days of rain was 100. 

During a period of eighteen years' uninterrupted observations, 
taken in the same locality! that, is from 1868—70 the mean 
annual rainfall is shown as 42*74 inches, and the number of 
rainy days as 128*6. 

And for the eight years succeeding, i.e., 1871 — 78 (extracted 
from published Blue Books) the mean annual Mi of rain has 
been 54*65 inches, and the mean number of ndny days 203*5. 
So that far from any decrease being observed in the annual fall 
. of rain, or the number of rainy days, a considerable increase is 
apparent, during later times, if we compare the means for the 
three periods. 

"■"■^ of nuqr d»yi. 

Ist period, 1789, 90, 91, and 1821, | 9^.^.. -^^ 

1827 and 1831 | 8385 100 

2nd period, 1853 to 1870 ... 42*74 128*6 

3rd period^ 1871 to 1878 ... 54*65 203*5 
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For atatioott tittiftted in ih^lnteiidir of the Lrtand, we find ihe 
avenm;e rainfall to have been as foUowtf s«^ 

li u 



1 



1-1 



mi^ '& 



1. Mont Choisy ... ... SO 24 47-42 11-66 

2. OrbB Caillonx . Black Ititdt ... 60 9 33*11 SH 

3. St. Aubin ... Savanne ... 120 15 86^*^3 tii'6 

4. St. Andr4 ... Pamplemoiuaea ... 170 18 47 00 163*6 

5. LabourdonDai8.Bivi<r6duRMnpart800 18 94*62 124^8 

6. Gros Bois ... Grand Port ... 550 16 10089 284*2 
r. Bean S^jonr... PlaineB Wilhema... 950 1» 71*05 1899 

8. CInny ... Grand Port 1,000 16 151-66 266*1 

9. Espdranee ... Moka... 1^50 15 12416 294-3 

It will be seen tbai there is oonsideraUe dtversitj in the 
mean annnal rainfall in each of the above nine stationii and 
which cannot be aooonnted for bj elevation alone^ bat whioh 
rather depends on which side of tbi Island the sUtioHs w^ pluted 
as well as on the conformation ef the land in their immediate 
ricinity. These factoin manty ho^rever, be oonSideped in Mlation 
with we direction in which the previ^iilfi; wmds blow^ — and 
which^ when the? first arrive^ are laden with moistiffe-^both 
from the soathnBast qntfrtef as the» trades^aad the* Aoftk- 
west as the monsoons ; and also nadeif the well known lawV 
that as the air is cooled down, so WiU it part with the moiStare ii 
can no longer hold in solution. We have the ftecessarv enplsn* 
ation as to why suoh diversities in the rainMl shouUl prevail 
over a comparatively small extent of insnlar oenntry^so favowr- 
ably situated as Mauritius is with regard le its geoi^frapUeai 
position. 

The foUowii^ rettaite are* dStfted iA fiatitJmt ekj^atidfr of 
the above :-^ 

During the cool period of the year the f^revailiug'Mtfds sM 
the sontb-east trades. They are etimpAtMy^f &ry ittid 66ld 
windS) blowing from tiie Antai*tic regies towards^ the E^uMor, 
and, meeting in their eeefse^ wMv eottp^rathrely iv^laiiritf toftftf-' 
therdiTthem nntilihey impibge onthis Island, lEheirlow^t 
strata being considerably wsirme* and therefore hold!n|g il gttttMt 
amount of asoistnve in snspensiaftt and wMck h derked tt^ttk 
the expanse of waters over which they have blown. An^lveeF 
at Maoritius these lower moisture-bearing strata are forced to 
rise upwards in order to pass over the elevated table lands, and 
in their assent are cooled down, aUd hence pai^ with that 
moisture which they can no longer hold in Suspension owing ta 
the fall of temperature due to devation. Should thqr pass' over 
headlands, ridges, or mountains, before treadling mo median 
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eieTHtiotiB of the table land^ they 'will have th<>n become coDsi- 
tlerably drier in the . ascent, — it bein^ also observed that the 
atmoapherio air has a capacity for holding water in suspension 
in direct accordance with its temperature ; that when it is at 
the temperature of 60° of Farenheit's Thermometer, this 
capacity is doubled to what it could hold at S^'' ; at SG'' it will 
bold twice as much again as at 60° ; and so on. Hence when a 
warm, and in an oceanic refoon consequently a moist air^ is 
cooled down to a temperature lower than before, it must part 
with the moisture which it can no longer hold, and which is 
then deposited in the form of clouds, rain, fog, or dew. But 
should the temperature be again raised, it will again dissolve 
and take up with avidity, to the extent of saturation compatible 
with the temperature it is at, all the moisture within its 
reach. 

We can, therefore, after considering the above iacts, nn. 
derstand why the south-east trade winds, which blow with 
considerable force, originally arriving laden with a certain 
amount of moisture, impinging on the high lands of Mauritius, 
becoming elevated and thereby cooled down, part at the tempe- 
rature to which they have been lowered, with the moisture which 
they can no longer retain. And then as they pass away to the 
4eeward side, where they necessarily descend to lower elevations, 
licking up as it were the train of clouds and mists which they 
had borne along with them in their passage across the higher 
partsof the Island. 

The north-west monsoons^ which arrive from the eauatorial 
regions, and which are consequently warm winds, are laden with 
moisture to a degree compatible with the higher temperature 
they have attained. And in proportion as they are cooled 
down in their passage across the Island is the amount of mois- 
ture which they part with greatest. Hence the rainfall is great- 
est during the season when these winds prevail. 

The following, by kind permission of the author, is extracted 
from one of Dr. C. Meldrum's published works : — : 

'^ Oenerally, therefore, the annual march of the rainfall of 
Mauritius presents a double prc^^ression, having two maxima in 
February and August, and two minima in June and September. 
From September to January (the warmest months) the rainfiill 
increases with the temperature, and attains its principal maxi- 
mum in February, and from February to June^ it decreases 
with the temperature. Instead, however, of decreasing with 
the temperature in July (the coldest month) it increases, and 
continues increasing till August, when it has a second maxi- 
mum before attaining its principal minimum in September. 

^' It would thus appear that, notwithstanding the diminished 
evaporation in winter (temperature being regarded as the prin- 
cipal agent) the low temperature of July and August causes a 
more copious precipitation than takes place, with a higher tem- 
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{lentnfe md greater evaporfttion, is May and Jtin^ ; of U may 
be^ tkaA the increase of raia in Jnly and Angtidt is partly due 
to an aooelerated rate of evaporaiioii ia eonsequeooe €f the 
stroag drj trade wind which thed agitates the sutfaoe waters of 
the snrrooading ooean.'^ 

To Which we add the following remarks ^^ 

Another probable eaplanation of this may, however^ b^ thai 
duriBff the winti^r the general temperatnre of tiie land is sotne* 
whatTewer tlian thAtofihe surrounding ocean^ and that what 
little beat thete Is in itj is then parted with bt radiatidli ; iM> 
diat wanaer currents of atmospheric air, artil^lng iitnn off the 
ocean en to the Islaitd, Woold be cooled down thereby^ and would 
thosbe forced to pait with some of their moisture. Forests, 
it is now well kn«wn> dimimsh the lose ef heat by radiation 
from the soil ; their presence, therefore, would tend to keep the 
gmeral surface of the land at a more e<)nable temperature, 
When^ in such case^ there would be less precipitation during the 
cooler months of the year, but which is greater in cdiisequence 
of so little forests now remaining on the Iriand. Though the 
mean annual rainfall has increased in Mauritius, the general 
humidity of the air has diminished with the disappearance of 
the large primeval forests^ Instead of an eten saturation of 
the air with moistursj which forests tend to cause and main- 
tain, it is now variable with a range into extremes. 

The following is Dr. Meldmib's summing up of the gettelral 
distribution of rainfall over the Island : — 

'< (1.) On either side of the Island the rainfall increases from 
the coast up to the highest station on that side, at&d attains a 
maumnm at or near the summit of the eastef n declivity, the 
line ot maximum fall extMding from near Labottfdonnald, in the 
norihi away to the southward, paifeingi probably^ to the east of 
Esp^rance and to the west of Gltiny> and thence to the neigh- 
bourhood of Grahd BasMU and the SaVabtie MoiintaktA, in the 
south, and along this line the tna&imiim rainfall itself Varies, 
and is greatest in the highest and most wooded |$aits of tike 
IriAbd near the commencement of the slope towards the east. 

^ (2). The rainfall On tbs east coast i« from two to three 
timto greatelr than en the west coaat. 

^ (3). Prom the east coast westward to the highest stations 
en Ab eastern side^ the increase of height is to 3ie increase of 
rainfall nearlr in the ratio of 5 to 8, and from the We^t coiist 
eastward to ttie highest stations On the western side nearly in 
the ratio of J^ to L 

'< (4)v The rainfall at Bsp^fanne, on^ of the highest stations 
on the wtsstem side, is four times the rainfall at &r08 Oailloux 
on the wedt coast ; and the rainfall at dutty, the highest station 
en the easterii side, is a little mebe tjhan twice the tali at Beau- 
Yailon and La Oaiit^ on (he eBMi coast, and five times the fall 
atOros Caillouxi 
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^'(5). If ihe<ofch9r MD4t(JW9 be^ amne, Ilia ^eiir(«r the 
ftta^oA u <;o the m»t CQibB^ tl># gneaUr is ti^ WDfall/' 

And tiien he goes on to eay : ^' Wben the rain from the north* 
west is general, the relation between tiie eaet and west coasts^ 
witii regard to the raiu&lly is reversed, which shows diat the 
east eoast ewes ks greater rainfall to its being on the windward 
side of the Island/' 

15. From an old and very interjesting map of the Isb^id, 
which was pujblished in 1985, by Maipr F. A, 
p£7^iilS^^^ Mackenrie Fraser, and lent to us for the 
purposes of this report by the Honorjible £• 
leery, it is seen thaj^ at that time nearly two-thjrds of fhe total 
area.of the l4»Iand was under primaeval forest. There was then 
an unbroken mass of forest extending from the sea co^t in 
the south, aoross ;to the Oalebasse mounjtains Jn t;he nprth. 
Tlie |[reater part of Savanne district was theii un4er for^t, 
likewise was also Qri^id Forty and the souther^ parts of the 
Black River district. 

Om tbe tal)li9 laiad jts^f the fore^|;s jthei^ biMl only dj^apMLrej 
&oni HLoka from # pomt I>^IM^ M.oat Tb^r^ and .^e^wW /of it, 
aod at Plainie^ Wilhews a c^nsideritble gitp hf^ Ijben J^eep creat- 
ed, while pnjbhe low ,co^^try^ and b^dering ^^ ^o^^, aU Ib.Fasts 
had been cleared i^wny .excepting auial) plojts sc^ttieriefl about 
h^e aud tbjer^^ md evidently indicating fii^% tha land t^ua 
occupied w»8 nat .enltur^hle ; f<pr iust^ce the wkole of the 
Plaii^e d^ {Loches and ^thor ^acts similarly i^roHu^stanoed. 
T(^ ump ^om whijQb these Retails are ohtfijin^ tis well .worthy 
of preservation as showing the condition of the Maurit^ forests 
foiTty yeais ago. 

We «oiw turiji to anatb^r ipiapi also kjipdly lent u» by Dr. 
Icfixjf which was fiiuhli^eji m 1878, a^di^ar^the.coatraata 
which this mi^ offe^iMi that yea^ po what the ^er jnap did 
as Ee(Bipe<;ts the Ibr^ts in the y^ear ]L88jS;-^hat i^ .aftcir >the lapse 
of a ^riod of .37 yeari^. Th^ great ^ass pf the ahori^nal l^r- 
ests icQifi tli^ .Qentral ,part8(of the Island had (hen disuppearedy 
ami jikewi^ i;hey .had .ai^o receded (from the coast upwarda into 
the h|Bijg|ht4. The whole !of Savawe jsjid a great part of Grand 
Port diatricta .had ]ilqewi§e .h^n cleared* So .that from (Occu- 
py iiig ap ariea equal to two^thirdB of that of the IsUidid in 1885, 
the i'ore^ta in 1^72 w^re redoced to aho.^t 70^000 acres ; wd 
at the pcesiont .day the area of what wer^ once aboriginal for- 
est^ bnt now more. or leas dilapidated and rw^> is iiedueed to 
abofft^oi^ Jbalf ojf the abpve, Le., dSflPO ^mv^ With the^exoefH 
tion of 4uch foxeats.as the Crown holds^ priyaite proprietors, up to 
the pre3en,t jnomonti aire actively .engaged iutatiU iJairtber reduc- 
ing .those areas by ,ex(euding the cultivation of the sugarcane, 
aud by Jea^ipg the right to k\l .Uniber^and to hum eharoeal ito 
tho natives .pf India* 
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16. We will now describe, after baviag seen some tracts 
happily as yet spared, what the aboriginal 
Brergreen foraeu. forests of this Island were like in composition 
and character, and what a powerful influence 
their presence must have exercised at one time towards enrich- 
ing the land, maintaining the waters in the various rivers, and 
keeping up a general condition of humidity in the air within 
reasonable limits of their boundaries. 

The aboriginal forests of Mauritius may be said to have be- 
longed to the class known as Evergreen Tropical Forest, and 
which, in the Island at the present day, are represented and re- 
duced to a few isolated tracts, spared because they were either 
inaccessible, or because they contained no trees yielding valu- 
able timber. The majority of the old primeval forests have 
however given way, through the agency of man alone, to infe- 
rior forest and scrub both as regards growth aud composition, 
but which yet have, in some parts of the Island, acquired, by 
age and growth, a rank little inferior to the aboriginal produc- 
tions they had replaced. These forests, of secondary growth, are 
mainly composed of species which have been introduced by man, 
and which have now, by time and the genial influences of suit- 
able climate and soil, become subspontaneous ; and have more- 
over, wherever the aboriginal vegetation has been destroyed, 
occupied its place with a persistency which is remarkable, and 
a vigor of growth which has left the indigenous inhabitants, 
wherever they have maintained the struggle, quite in the back- 
ground ; dearlv indicating thereby that in the race with them 
tor existence their insular brethren have no chance at least for 
the present. 

Evergreen Tropical Forests are developed in countries lyin^ 
within the Tropics, possessing climates which are equable as 
regards temperature, and in which the annual rainfall exceeds 
75 inches. In an insular climate, like that of Mauritius, such 
forests are capable of development in regions where the annual 
rainfall is less, because of the general humidity of the atmos-^ 
phere in proximity to the sea. However, in all the elevated 
parts of Mauritius the annual rainfall exceeds, and far exceeds, 75 
inches, as will have been seen from the remarks already given 
in a preceding paragraph. In these evergreen forests, at all 
seasons of the year, great dampness of the soil and air prevails ; 
and by the dense, almost impenetrable screen of foliage above, 
likewise a deep dark 'shade, qo that light is almost excluded 
from them. The ground underneath is likewise covered over 
with a vast assemblage of associated species which render 
procrress through such forests impossible, except by clearing 
paths through them. By the compactness of their growth and a 
certain special development, they bid defiance to the hurricanes 
which now and then visit the Island ; and, though individual 
trees, composing the mass of vegetation, may, owing to the 
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little hold they have of the soil, be overtorned by the mere 
weight of a man leaning against them, yet^ owing to the stillness 
of the air, which at dl times prevails within these forests, and 
is so maintained by the impenetrable mass, that the most fragile 
twig is as safe from injury from strong and violent winds^ as it 
would be, were it growing in a well constnicted hot house. It 
is this stillness of the warm air, combined with an enriched soil 
always surcharged with moisture, which accounts for the vast 
assemblage of species which are usually found occupying their 
recesses. 

In Mauritius these evergreen forests do. not attain any con- 
siderable height, which is probably due alone to the want of 
depth in the soil. The tallest trees rarely exceed 60 feet, and 
the average height is barely over 80 ; it is at this height that 
the impenetrable canopy overhead is formed, the taller trees 
piercing this^ and remaining with their crowns considerably 
isolated in consequence. Such trees invariably develop buttres- 
ses, and have fluted and irregular stems in order to withstand 
the action of strong winds to which they are thus exposed. 

The foliage is likewise peculiar, composed of thick leathery 
leaves with a peculiar gloss on them. The species with such 
leaves are capable of sustaining the deepest shade with impu- 
nity ; and it is in this propertv alone that hope lies that in many 
forest tracts now occupied by introduced species, the latter 
will eventually have to give way before the Mauritian species^ 
wliich however are slow powers. 

The species which attam the maximum of height, and which 
usually yield timber of marketable value are : Cahphyllum t tio- 
pjyllumy Canarium Colopkania, EUBodendron orientdU^ btaitmanr 
nia, SideroxyUm^ Eugenia glomerataj Fcstidia mauritianaj Siderax* 
ylou ffrandiflorutn, Imbriearia mawima and petiolaria, and 
Diospyros mauritiana. Of trees which attain a medium height^ 
and many of which furnish useful building material, may be 
cited : FTarmia ferrugineay Xylopia Riohardiiy Sehmidelia mono^ 
phylla^ Puoma eulpidia (the structure of the woody tissues of 
this is remarkable), Celtia mauritianay Sponia orientalia (said to 
have been introduced), Fieus maurkiana and Ayretiiy and the 
several species composing the genus Tambourissia. 

As occupying marshy grounds the following are characteris- 
tic species : — 

Calophyllum j^rvifUyrumy Labourdonnaisia ealophyllddeSy SU 
deroxyton Bojerianum, SMiingia lueiday Acalypna color ata^ and 
tnarginata ; and smaller undergrowth, such as Juasiaa repens, 
and mfrutieoeai Faujasis pinifolia — a remarkable|speoies belong- 
ing to the order ComposUcB ; Philippia abietina which frequently 
attains a height of fifteen feet; of Draeana and Pandanus 
several species ; and SrMax ancep$. 

As composing the main body of these tropical evergreen 
forests and all loving the damp, humid^ rich soils pervading 
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tlieniy we have the followiug species, eeveral beiug eudeoiie :<^ 
Of ^nonaoede we have Ani?na amplfisifmliUj gf^mMifrm 
attd mauri^na. Of Bufoeeaf oluiractoriftiio apecm* avgIi 
«8 Erytiroapemwm ^naurUwmm, and Alpkloia nwmUana* Of 
otlMer genera we have PiUo$pernwn ^«m(M| Baronga wmdagoM- 
carieimBj AMeria rosea, A^mi^a'-aeveml ap^iai* J>o0itf<i# 
tr^loray a tree attaining tliirty feat io height, the regaining 
epecief of ilie genua being however mere afarube, O^taa mtmrl^ 
leoM— vhieh ia endemie. Mugonia tomanio^o^^wltb lie ramark- 
able woody tendrils : Ert/tAraxyUm laurifolium^ Evadia 4fbUi9i^ 
/0liaj Zamthomflon iMeropifilmn^ Bur$em abt^otia^ Quimria 
numritianAt Olae priltaeonm^ CoBtignytt pitmata, VoraUmj^lom 
mauritianum, CnestU gUbroy Hcmsea nmpl^ Qfi9ing0rim 
bcrbomca^ Wemrnafmia UnetvriOf Pnl$^Um aMutnetamm, Ca90a* 
ria fragiU$f jE!iiy^aia«*<*aeveral chameteriitia ^pacieet Ummylon 
trinerve with 00a <pr two other speoiesy Polymae patmrnlatm 
Bad DichTo$iQckyB^ The oitder Jtubiieea is larg^y developed hy 
anoh genena and speciea m Mutwutda areitata^ and La^^ioj 
Femelia but^oUoj Afdirrhaa vtriieiUaUi, PUatnmia^ Mgmima^ 
Cofea^ PaUhura temifiam and m^UfoUu. VVe bava Ukawise 
JEmbelia miay^mtha and ArdUia Sieben. Alao aucb apeciet m 
Sideroxyltm bimUmifimim^ which gnowe inio * aaciall tvee ; JMm* 
pyfSH Te$M^aj ChryaophyUos wA i/aioHitda^aU three (^ 
«rhicb ai« eiMlemia. Olea imceoj Ocirp$ia i>o¥^bimwu Several 
charaaterietie epeciaa of tba genwa Gmertnm^^ Numa verjticU^ 
lata — a most elegant species whan in flower-^ To^Mnuvir 
Umaiel/mrianafperHcari«f0ii4^.9Xhd ifoitn^taaa. Coka mairrt- 
iiaao, Clepodendram Jmimphyllum, jUmpUfiddtph^ ouputariMf 
Herttandiapeltata^AnUduma /leaves witi^ pitted aw^ed gilwda 
in their axils^ anab as A. mad^yaaoammii and roiundifeliMmt 
and an nndescribed apeoias with ^i^poaila or sub^opiiaaita leares* 
A* lonyifoimm 4tud B&uionia Ukewiae oocur in the daxnp mm^ 
green i^rests. PhyUanthm wotmUu^ pliillyne^oUMs mA bm- 
eeolaim. CioMyhn lino9kui^$, Malloiu^ ifUegnfipUm^ Sevteral 
speoiea of tba ^nua Cnnton of abrubby vlrgate hahit. Baaidea 
ibe order OfwiMiacea which Ja r^eipreaented bj 29 ganem and lH 
apeciaa. Sevacal paliBa» wfajah however jiava xiawy all disap^ 
peared from the ioreats, except aa immatiaii^e plants^towwigia 
ihe Bfqper atam (palm — cabbage) bai^g priced w salads. We 
liave likewise Flagellaria indica occurring at all elevatims in tiia 
damp wooda. 

Of amall heil)aeeons piaats and ahruba, .aiMJi 4^ them as ana 
iinplied by the ocaurrance <^[JJmpatie»s (tardoni, Phyliea $rwo^ 
tiaua^ Dadanma mcoMj Sisuxicda Sumgii^ BrypphyUum cmlyfshmm 
and A^esea ^ri/Zorvi, JUkewise occnr; also genera and spacias af 
the following 4>rdars : CactaaB^ LoraniAac^y Caoff^mUB. .^tou 
tago major ^nd lanceolata also pccor in iha higliar juicts af the 
isknd. Ekreiia petiolark, TWolodSsama-Hieveital species. Me^ 
liotrffpium indicum ; aeveiral species of tbe.ordera Cwi^oimlaAW 
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SoUmMHBy «fid PiperMM; Off the Ifttter, socb as Piper 
0vbpelutttanj bofbomme and mfhe&ire ; and likewise several her- 
baoeons spedes bf the genas Ewphotriu^ 

Of Ferns a large nnmber ; Ctfatkea eanalieuhOa and etteeUa^ — 
the latter attaining to a height of thirty feet in the forests of 
Grand Bassin ; where also oocurs the other arborescent Fern^ 
Ditluc^ nbfupia^ besides seyeral grass^like spedes belonging 
to the nainral order Cypm^tm. 

In ths wanner parts of the Island ooenr snch species as the 
following: — CtMomp^hs Pareira, 8ida several species; also 
generti snob as AbuiUdn, Uremi^ Trium/eiia, Hibueui, Thespe^ 
giapafnUnea^ ffaUieria tadioa (which in India nsnally occnra 
in Ary sandy soils) BUtoecarpu$^ two species, and Ammannia 

17. These forests have been called into existence by the 

agency of man, who, by felling the aboriginal 

^mftiofieeoiidAiy jungles, and introdncing many new and 
fbreign species to the Island, where the latter 
having found a climate and soil sntting thern^ have multiplied 
and overrun every available spot they could fix upon^ and from 
which the indigenous vegetation had been previously removed* 
Theso BUbspontaneous species, in some parts of the Island, form 
tolerably dense forests which are afibrding considerable shade 
and protection to tlie soil, and are likewise enriching it with 
their debris. But these forosts do not form that impenetrable 
gresn canopy above, so characteristic of the evergreen forests. 
The species which mainly compose these forests of secondary 
growdi are such as Tettanthera lautifidia and monopekJa, AUnz'^ 
zia LMik and fTfoee^d, Aeaeia orMeay ooncwmo, and Fattnes^ 
tofiA^the latter prevailing in the lower parts of the Black River, 
TamaiindMi inHea, Pridmin panUferum and GMtUj^mmm^tht 
latter forming a considerable proportion io some of the forests. 
Bxt^tfAa uniflora^ ffamb&BOy malaeMnris and jambolana^^ 
Ektitia wrraia, Oinfiamomum teyhnimm^ Eaem&imia sd>ifer^ 
EnUula 9eandBnij and RanetnUa madogoMiTiemii. The latter 
forms almost pnre forests in the middle part of the Island, east 
of tibe Midlands Estate, and which are simply indescribably 
beautifol in appearance. 

As forming dense and impenetrable undergrowths are jAii6ti^ 
fMAneemui and Lanlana eamara. In famt these two wide-spread-* 
ing shade-yielding plants have exercised a considerable inflo- 
ettce towards ameliorating evil effects of the general deforesting 
which has been carried out with snch vigor in Mauritius, by 
^tckl> taking possession of, and shading tlie soil, and thus pre- 
venting insolation which is so destractive an agent in caus* 
jng decomposition of the vegetable matter (humus) of the soil. 
When the land becomes again covered with trees, these light 
having shrubs will thon die out ; but meanwhile they are serv* 
ing a useftil purpose* 
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Of other introdnced and now generally cutivaied species ilie 
following are a few of the more prominent, namely i-^Casuarina 
equiaetifolia, Anona muricata and iquamoacLj Cananga odarata, 
Artabotrys odoratUaimay Wrightia tifwtoria, Aktania scholaris, 
Tectona grandisy Fieus bengalensiiy maerophyllay and religiasay 
Pithecolobium dulce, DiUenia speciosc^ Qutanospermum atutrale 
(the Moreton-Bay Chesiiat) several species of Eucalypts, 
Biptage Madabhta, HanuUoJsylon campeackianumj Cmal- 
pinia Bonducetlaj sepiaria and Sappatiy Terminalia Arjuna and 
Calappay Persea gratimmay Helta Azedaracij Flaeourtia 
Ramontcldy Reinwardtia trigynay Moringa pterygospermaf Citrus 
JJystrix (now naturalised) BrfihrinaindicOy ParHngonia aouleatay 
Adenanthera pavaninay Berrya AmmanUlay JBaeda longifolia^ 
iSpandias dulcU, PhyUanthuB distichuSy the mnlberryi JaJbropiia 
Cureas and muUifida, Euphorbia Tiruealliy Aleurites motuecanoy 
Ananassa sativa (now quite wild), Lodoioea SeycheUarumy Panr 
danus uiilUy the Yaniilay several species of bamboo, and 
Panicum aeariferum which forms splendid hedges in the higher 
parts of the Island. Also such trees as the Jack, the Bread 
Fruit, Mango, Litchi, Peach, Plantains and Bananas^ Oocoauut 
and a great variety of other edible fruit-bearers. 

Of small growths are i-^ArgemoM mexieana^ Cardiospermum 
Halieacabumy PsorcUea corylifolia, Crotalaria —several species. 
Tepkrosia purpurea, Wiketrotnia viridi/lora (now naturalised), 
Cauioj several herbaceous species, Ac, Ac 

The season of vegetation, as regards the indigenous florae is 
continuous all the year round, there being, however^ a general . 
shedding and renewal of leaves during the cooler months of the 
year. As regards introduced species^ which are chiefly of deci^ 
duous habit, they follow the general law of such species, and 
are deciduous during the mouths of July and August, even at 
a period when there is a considerable quantity of rain falling, 
and while the air and the soil are both charged with moisture. 

In the structure of the wood, of evergreen indigenous species, 
no clearly defined annual rings of growth can bd discovered ; 
and this is the case with all the Mauritian species of which the 
timber is valaed. Hence no remarks are offered as to annual 
rate of growtli ; but judging from the rate of growth observed 
in introduced species, it must, compared with these, be slow, — 
no measurements of actual rate of growth being however 
available. 

The total revenue for the five years was Bs. 39,660, of 

which the heaviest item was on account of 

Forert BereniM and leases for the right of shooting on Crown 

^isw-w,* * litnds, namely Rs. 18,206 ; and next to that 

by sale of timber to a contractor Bs. 10,540. 

The total expenditure was Bs. 1,48,503, salaries occupying 
the largest share of it, namely, Bs. 88,256 ; the next heavy item 
is on account of plantations, namely, Bs. 35,032 ; and Tarious 
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other ftnms for rairing jonng plants, plantinjif up scbool pre- 
misesy &c. The cost of uniform for forest rangers is put down 
atRs, 6,7 12y and for hutting and medical treatment of the 
force, Hs. 8,638. ( 2b be emiinued.) 

9hf d^bsttjga IRanp WtMnQ §Ian. 

Dm4B Mb. Editob,— I am sorry to have angered Mr. Baden- 
Powell, as I see by the last Fobbstbb I have done. I quite agree 
with him in all he says about the advantage of working plans and 
the necessity of making a beginning, however imperfect 
it may be. My letter was written in a hurry, and probably 
I didn't write plainly, though knowing what I meant it seemed 
dear enough to me at the time. My remarks were not aimed 
at the Changa Manga Working Plan, but against its meteoric 
character. The original plan was printed and circulated even 
to us outsiders, but not a sign has been made since. Although 
several years ago, some of the provisions of the plan as to 
thinnings, Ac, had been carried out to my knowledge, yet no 
information was given as to whether they agreed with, or how 
they differed from, the forecast. To one who had seen the work- 
ing plan and heard nothing further, would it not seem fair to 
conclude that everything was going like clock-work ? And on 
the other hand to one, who like myself had come to know that 
all had not gone exactly as the plan said it should, it was fair 
to conclude that the present forest officers were ashamed of 
the plan ? By all means let us have working plans drawn up 
and published abroad, but let miscalculations be equally widely 
notified, or such plans become, not only useless, but even mis- 
leading to all but those who have the carrying out of them. 
Let me then ask once more that some officer, who has the 
opportunity, will send you a short memo showing in what way 
the Ciianga Manga working plan differs from the stem reality 
of facts. 

Ohati. 



Sib, — On reading Baboo S. C. Cbnckerbuttj's note on felling 
trees in dense forests, printed in your last number, two points 
struck me as calling for further remark. One is, that in practice 
it is not feasible to mark the tree for felling on the side on 
which it is eventnallv to fall. The mental labour involved in 
choosing trees for felling is great enough already, and must 
not be enhanced by the extra trouble which would result if we 
had also to determine in which direction the tree is to fall. 
This can be done afterwards, and, if necessary, a blaze may be 
utilized as a mark for this purpose. But when engaged in 
selecting trees for the axe, nothing should interfere with the 
operation ; it requires one's whole mind, and anything that 

82 
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ends to distract one's thoughts will inTarUbly result in a bad 
selection. Moreover, to determine the direction in which a 
tree is to fall^ it is generally necessary to stand at the foot of 
the tree, whereas to select the tree for felling it is certainly 
better — at least in hill forests — to stand at sonle distance from 
the foot of the tree in order that you may see its crown, and 
how it is situated with regard to its neighbours. The mark 
suggested by the Baboo should be put on, but not until the 
selection is entirely finished. 

The second point is. that in dense fir forests in the hills, it 
is absolutely impossible, 1 believe, for men to climb up the 
larger trees — in whicli case alone it matters — and out ofi^ 
branches and creepers ; it is at least so dangerous that a pahari 
will not do it even under the temptation of a large reward. 
If the forest has grown up in a dense mass, there are no 
branches low down, and the only aid to climbing would be the 
stem of the creeper, and this is practically useless. Otherwise 
I concur entirely in what the Baboo says, and think his sugges- 
tion eminently practical and important. 



Dear Mr. Editor, — I sent you some time ago an account 
of the '^ Parish'^ tree of these parts. B.eading an account of 
a native tamasha (given as ^'Tawadeintha'^), in which mention 
is. made of a wonderful tree called ^' Padaythabines^' (those 
Burmese must have steel jaws), and which bears a strong family 
likeness to the dear old * Parish,' -will you or one of your 
readers give us a short note on the tree represented by the above 
12 letters, beginning with a Pf Can it be possible that these 
are some of the imperfect forms from which the familiar Xmas 
Tree has been evolved by the selection of the fittest? A 
happy prosperous New Year to the Forester and a merry Xmas 
to its Editor is the wish of 

Ghati. 



Sir, — The following extract from a letter I have lately received 
from Colonel Pearson may be of interest to your readers. 

Tours faithfully, 

Dbhra Dtm, \2th December 1880 Frbd. Bailsy. 

^' I believe that after trying all sorts of experiments in France, 
all the lines have come back to two sorts of sleepers, tn>., 
creosoted beech and creosoted pine or fir. The Northern line, 
which probably uses more than any other, hung long on to soft 
woods and the De Boucherie process. But they have now con« 
centrated their whole works at Yillers Cotterets, where they 
have an immense Chantier and apparatus for creosoting beech, 
and they use that only. Creosoted beech is considered equal 
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to omk, and costs jaet about the same. Thej have entirely 
given ap all the sulphate of copper and zinc processes as useless. 
The same may be said of the Lyons, the Orleans and the Midi 
Baiways, which use creosoted fir. They too long tried cheaper 
processes ^^flannbage and ffoudronnage" and sulphates of copper 
and ziuCy but the latter rotted the pine wood, and the former did 
not pay for the labor and expense of preparation, and ail I 
believe now use nothing but creosoted beech or pine. 

^^ The Eastern line use a small quantity of oak, as there is a 
good deal of small oak about these Departments which does for 
sleepers and not for much else. These are equal to creosoted beech, 

'^ 1 think in India yon might try scorching and tarring (flam- 
bage and gaudrotmage) the langifolia and excelsa. The scorch- 
ing is done in an iron cylinder, which is put in the fire and 
turned round. When the sleeper is sufficiently burned, it is 
taken out and well smeared over witli tar. I believe the tar is made 
from the roots of the trees. This answers fairly well in dry bal- 
last or gravel. I think veryprobably it might answer in India.'* 

^^U 0n tht Atiiudim 0^ the \twt% of ^al tms 6g 

It was noticed in October 1878 that a caterpillar was 
destroying the leaves of Sftl trees in the Eastern Duars and 
in the Goalpara district, but the extent of these ravages were 
not fully apparent till the following February. 

At the commencement of that month every leaf of the Sftl 
trees, in a large forest of about 200 square miles in extent, 
had been devoured. In this tract, which is called the Purbotjuar 
and Qnma forests, and which I visited in its northern and 
most southerly extremities, and in which S&l almost everywhere 
constitutes the predominant species, I found the S&l trees were 
perfectly bare of leaves, and the ground strewed with their 
debris and with the caterpillars' dung. 

Other trees were also attacked, especially Caret/a arborea, 
and even the tea-plants of a garden which had lately been 
opened out in the neighbourhood of the forest. 

I regret that I cannot give a scientific description of the 
insect and larva, but I drew up the following account of it, at 
the time, from a specimen before me, which I ofier for what it 
may be worth to the readers of the Forsster. 

The body of, the caterpillar is orange colored, covered with 
hairs of the same color, and bears a black stripe between two 
prominent tufts of hair on his back. The head is large, and 
with the rump is of a brighter orange than the body, and 
bears a black triangular mark. 

The full grown caterpillar is about 2 inches in length. 

The web of the cocoon is thin, and the latter is supported 
amoncrst the S&l leaves. 
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The mouth is of moderate size, and insignificant appearance, 
cream colored and downy. 

I collected several hundred chrysalids intending to send speci- 
mens for identification^ bnt they aJl died — whether fVom a disense, 
or ichneumons, I cannot now determine. Since May 1879 I 
have not noticed a single specimen of the insect. 

The months of March and April in 1879 were nnnsnally dry, 
and hot winds prevailed to a degree almost nnprecedented in 
this part of India. Forest fires were in conseqnence far fieroer 
than usual, and the whole of the tract I have referred to was 
burned^ with the exception of a small area. 

In the northern part of it I saw the forest on fire, the 
flames reaching to the tops of the trees, and many trees, of 
the nature of poles, were thus killed outright 

Whether this hot, dry, season brought on a disease amongst 
the caterpillars can only be left to conjecture, bnt the cater- 
pillars disappeared equally from the unbnmed area as from 
the rest of the forest 

That the fire did not destroy them was soon ascertainable, 
as I noticed that the new leaves put out from the trees in May 
were being devoured by young caterpillars. I had also noticed 
the mortality among the ohryslids before the northern part 
of the forest had been burned, which was on the 25th March 
1879. 

The caterpillars prevailed over a much larger area than the 
one I have described, the more westerly forests in the plains of 
the Eastern Duars suffering the most, out large portions of the 
Sidli Forests to the last escaping its ravages. 

I also noticed that patches where the forest growth was 
densest and finest, and probably the soil and air dampest, had 
escaped ; whilst forests of more scattered growth, and where 
more damage had been done to the trees by jungle fires, were 
stripped of their leaves. 

This may have been due to the caterpillars being nnable to 
attack leaves full of strong acrid juice, which would be of less 
effect in the less vigorous portions of the forest. But in the Pur- 
boHnar and Ouma Forests not a tree escaped as far as I could see. 

This forest is situate on a raised plateau of red loam and 
gravel, and contains a few rocks of the same strata as in the 
Garo Hills. 

Some of the villagers of the neighbourhood informed me 
that there had been a similar attack of caterpillars within their 
memory. 

It is worth noting also that probably in conseqnence of shnrt 
supply of water, the jhoras being unusally dry owing to the 
hot winds, that cholera was very bad that season in Guma, 
but stopped when the rains commenced in May. 

W, R. P. 
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#n tlue bark 4 irmssQitdia pirsrilent as a materiat 
fm jajer-maMttjg* 

Memorandum by D. Brandib, In^etar' General of Forests^ on 
the bark of SroHkonetia papyrifera as a material for paper- 
maHnffy— dated tie 29th November 1880. 

In a memorandum ou the subject of the cultivation of bam- 
boo for paper stock, dated 8th July 1875, 1 made the following 
remarks regarding the Paper Mulberry ; — 

In conclusion, it may not be out of place to draw attention to a tree 
which is grown larffdly in Japan as coppice wood on a short rotation* 
similar to osier-beds, and which furnishes a large nroportion of the 
paper ntuff used in the country. This is the F^r Mulberry {Brouiw- 
netia papyri/era " 'Forest Flora of North-West India,' page 410.) 
This tree appears to accommodate itself readily to different conditions of 
climate ; it thrives in Western Europe, on the South Sea Islands, and 
in Siam, and there seems every reason to believe that its cultivation 
may succeed in North- West India. I know few trees more promising 
(in a suitable climate) for the supply of paper stuff on account of its free 
and rapid growth and the abundance of its fibre. 

In the report on the progress and condition of the Royal 
Gardens at Kew during the year 1879, just received, the 
following passage regarding this subject occurs : — 

Brousionetia papyrifera.^* The bark of the well-known Paper Mul- 
berry supplies the material from which the tappa cloth of Polynesia and 
the bulk of the paper of Japan and China is manufactured. The 
Japanese cultivate the plant very much in the same way that we grow 
osiers and they use only the young shoots for the manufactare of paper. 
A sample of the bark, which came into the hands of Mr. Routledge, is 
Ptatedby him to be 'nearly, if not quite, the best fibre I have seen/ 
• ••••*! must a£nit it is even superior to bamboo.' • • • 
•It requires very little chemicals, and gives an excellent yield— 62 6 per 
cent m the grey, ».e., merely boiled, and 68 per cent, bleached.* 

The tree is indigenous in the Upper Salween forests of 
British Burma, and as soon as reserves have been demarcated 
in that district, and officers placed in charge, efforts should 
be made to establish regular plantations. In March last I 
visited, on the banks of the Maytharouk River, a settlement 
of paper makers from Siam, engaged in making the well-known 
suow-white paper which is sold in the bazaars in Burma. The 
procedure is of the simplest character, and the great advantage 
of this fibre is that it is white naturally, and that it is readily 
cleaned. It should also be cultivated as an experiment by 
forest officers at other places in Burma, in forest gardens, or 
regular plantations. 



Digitized by 



Google 



246 THB FUBL TRAMWAY FOB THE PVNA8&A RB8BBVB8. 

And I would reoommend that it be tried at the Sitapahar and 
Bamanpokri Plantations in Bengal ^ at Shillong, and at the 
Enlsi Plantation in Assam. It is not impossible that it will 
be fonnd to succeed elsewhere in India^ for the tree thrives in 
Western Europe where it stands frost and snow, in China and 
Japan, and on the South Sea Islands. 



i)h« i^ntl Wtmawnz fot the punassa "^smt. 

From ti€ Honourable C. Grants G,8.y ^dating Seeritcay to 
tie Government of IndiOy to the Chief Commieeumer of the 
Central Provinces^ No. 729 F^ dated Simluj the 8th November 
1880. 

StB, — In reply to your Assistant Secretary's letter No. 
3206*176, dated the 2nd September last, I am directed to 
communicate the following obseryations regarding the con- 
struction of a branch line to facilitate the carriage ^of fuel to 
the Holkar and Neemuch State Railway from the Pnnassa forest. 

The original proposal was that a light tramway^ 20 miles 
long, should be constructed by the Forest Department, at a 
cost of Bs. 1,05,500, to be worked by bullock power. 

2. The present proposal is different. It amounts to the 
construction of a branch line to Punassa to be worked by the 
State line engines and rolling stock. The outlay for the con- 
struction of this line, I am directed to observe, is not likely 
to be less than Rs. 5,00,000, and will probably be more. 
Such a line must be constructed and maintained by the 
Railway Department, but it may be necessary for the Forest 
Department to make a contribution to the capital outlay. This, 
however, is as yet an open question. For the purpose of 
estimating the rate which should be paid for the fuel delivered 
by the Forest Department on the line, it may be assumed for 
the present that a contribution of Rs. 1,50,000, or about one^ 
third of one year's net forest revenue of the Central Provinces, 
will be made from forest revenues towards the construction of 
the branch line. 

S. There seems to be no prospect of burning coal at a 
reasonable cost on the Holkar and Sindia- Neemuch State Rail- 
way, and it would be a great advantage if arrangements could 
be made to furnish the needful supply of wood fuel for work- 
ing the line from the Government forests in the Central Pro- 
vinces. The following figures show the quantity of wood con 
sumed on the line durmg the last 12 montlis : — 

CoBt Mean cost per ton. 
Tons. B8. Bs. 

2nd half of 1879 ... 7,637 66,472 7-49 

Ist half of 1880 ... 8,608 71,988 886 

ToUl ... 16,146 128,460 7*96 
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The total length of linoy when opened to Nasirabad, will be 
S88 miles^ and the annual oonsamption for the entire length ia 
estimated at 40,000 tona. Of this quantity, it may perhaps 
be possible to provide for a portion from local sonrces, bat it 
wonld be very desirable if arrangements coold be made to 
supply 30,000 tons a year from the Panassa reserve or from 
other forests in the vicinity of the line in the Central Pro- 
vinces. 

4. Before the Railway Department can undertake the 
construction of the branch line, it should be dearly ascertained 
whether the advantages expected will justify the outlay. The 
first question which should be considered is this : — How large 
a portion of the requirements, which are at present estimated 
at 30,000 tons a year, can be supplied permanently from the 
Panassa reserve and from other forests in the vicinity, the 
produce of which can be profitably exported by the branch 
line proposed to be constructed ? 

5. From the memorandum which is appended to Mr. Lind- 
say NeiU's letter of the 80th January last, it is gathered that 
Major Doveton estimates the annual yield of the Panassa re- 
serve, if worked with a view to the improvement of the forest, 
at one million cubic feet (which, it is presumed, means stacked 
wood) per annum. Assuming (which is probably not far out) 
that 90 cubic feet of stacked wood correspond to one ton, this 
would be about 11,000 tons, amounting to two-thirds only of 
the present consumption, or to one-thira of the probable annual 
requirements of the railway in future. 

6. The second question is, whether the rate at which the 
wood can be delivered alongside the tramway by the Forest 
Department will be so low that the saving in cost will justify 
the construction of the branch line. If the line is constructed 
it will be convenient to fix a rate per ton or per 100 cubic 
feet, to remain in force for the next three years, and to be 
subject to revision at the end of that period. Accordingly I 
am directed to request that you will, in communication with 
the Conservator, determine the rate at which it will pay the 
Forest Department to deliver 30,000 tons of fuel annually or 
a smaller quantity, if arrangements for the entire sapply can- 
not be made. The President in Council is of opinion that in 
addition to the cost of cutting and carriage, the rate should 
include the cost of cultural operations, which must doubtless 
be undertaken on a large scale, in order to ensure the repro- 
duction of the forest growth ; as well as an allowance sufficient 
to cover the cost of protection and management, including 
establishments, interest at the rate of 4^ per cent on Rs. 
1,50,000, distributed on the estimated annual yield, and such 
a rate of revenue as in your opinion Qovernmeut ought to 
derive from the land. 
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la making this ettimate, it should be remembered that the 
forest will have to be opened out by a system of roads, for tiie 
constraction and maintenance of which provision must be 
made. Further^ that the arrangpement of cuttings will require 
great care and skilful supervision in order to guard against 
injury to the young growth by frost and drought, and that 
the protection of tlie forest against fire must be made absolutely 
certain. Nor should it be lost sight of that the first efieot of 
the construction of the branch linOj and the extension of the 
forest operations, will be to raise the rate of labour. 

7. As far as may be compatible with these considerations, 
tlie rate to be paid for the fuel should be fixed as low as possi- 
ble, for unless the saving in the cost of fuel jnstifies the outlay, 
the railway cannot undertake the construction of the branch 
line. The railway demand for a large annual supply of fire* 
wood will afibrd an excellent opportunity for utilizing the re« 
sources of the Punassa reserve and the adjoining forests. It 
will tax the skill of the forest officers in the Central Provinces 
to the utmost to manage these forests in such a manner as to 
make them suffice for the large calls upon them. The task 
is one which should, if possible, be undertaken by the Forest 
Department of the Central Provinces. But the conditions 
must be such that the revenue derived from these operations 
shall be sufficient to furnish the means for managing, protect^ 
ing, and improving the forest. 

8. When reporting on the two questions here noted, it will 
be well to state the rate at which the Conservator of Forests 
is prepared to deliver the sleepers required for the construction 
of the line. Your proposals on these subjects should be sub- 
mitted as early as possible, after the Conservator has had ample 
time to consider in detail the quantity of locomotive fuel 
that can be furnished by the forests, and the rates which should 
be charged for the wood. 



^R (ftncluina Itanttng in iht 9otmjg0« Sitts* 

Memorandum by D. Bbandis, Impector^General of ForeHSj of 
Cinchona planting on the kUU east of Toungoo^ dated the 
20M September 1880. 

Ths reasons why I do not advocate the establishment of any 
extensive cinchona plantetions on account of Government on 
the hills east of Toungoo are : firsts the long and trying, dry, 
hot season from February to May ; seeondf the difficulty of 
the labour question and of securing and maintaining in the 
feverish climate and in the, at present, somewhat inaccessible 
position of these hills, a competent superintendent^ who will 
De content to work with the Kareus. 
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The firtt diflBonltj oftn, ia my opinioii, to some extent be 
overcome by eeleoting^ moist and well-sbeliered yalleys. Unfor- 
tanately, I could not manage to go to Than-doungo^jee while 
at Tonngoo in February lasty but so much I Iniow that 
the looalitj is en a dry slope, and not in a moist sheltered 
yalley. 

2. If Dr. King goes, he must, I am incKned to think, 
make up his mind to spend the better part of a season on this 
trip. What with the jonmey to Tonngoo, and the examination 
of the hills on both sides of the Tbonk-yay-gat yalley, he- 
will not be back in-Calcutta under three months, and I am 
anxious clearly to state my opinion that a short and rapid 
yisit will not enable him to form any practically useful conclu- 
sions on tho subject 

3. I submit that Dr. Eling should be asjced, not only to 
report on ttie results of the experimeni made at Tha^i-doung-gyee, 
and on the prospects of the ultimate success at that place, 
but that the object of his inquiries should be moire comprehen- 
sive. The question is not so much to determine whether the 
conditions of climate and situation of Than-doung-gyee are 
or are not favourable to the production of cinchona, but whether, 
in Dr. King's opinion, the evil effects of the long, dry, and hot 
season can be sufficiently counterbalanced by the selection of 
a damp sheltered valley at a suitable elevation on tiiese hills. 

4. It will, in my opinion, be particularly important to 
obtain his views on the question whether Cinchonct CoUtaya 
is likely to succeed on these hills. In his report on the ojnohoQa 
plantations in the Islands of Java, Dr. King draws attention to 
the fact that the cinchonas in South America are never fonnd 
further north than 10^ latitndeuerth, nor further south than 20^ 
latitude south, and suggests that favourable spota might yet 
be discovered in Burma. The climate of Java, however, where 
a most valuable variety of CiMehona Caliaaya (called leige- 
ricma) thrives admirably, is very different from that of the 
hills east of Toungoo. For convenient referenoe, I extract 
the following account given in his report : — 

Th« natural vegetation in these hillB is very like that at a sHghtly 
lower elevadoa m Sikkim. The ehmate is, however, gveatly diflerent 
from that of Sikkim. At 'QinircNA (6,100 feet above the sea) the 
temperatare at 6 ▲.y. all the year ronnd ranges from 50^ to 59' 
Fahrenheit, except daring the two dry months, when it occasionally 
ialls as low as 44^ Ahrenheit. The highest temperatare daring 
the dav is 78*6^ Fahrenheit The mesa average wex the whole Tear 
is 6S'6^ FahreiJieit, while the oonstaiit temperature of the sou at 
five feet from the surface stands all the year round at 6404^ Fahrenheit. 
The raififi^ for the year varies at the different estates from 120 to 
140 inches. The rainy season par exeelUnoe extends from November 
to June. Of the remaining roar months, August and September 
are the driest. Bat there are very few days absolutely without a 
shower in the afternoon. The rain falls at all times very gently, 
Wid violent storaui sad floods are very rare. It is only daring the 
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early part of the rainy season that rain falls daring the earhr part of 
the day ; at other times it falls chiefly in the afbernoon. The climate 
is a remarkably even one, and the weather for the day can be pre- 
dicted eyery morning from the temperature about sunrise. Experience 
at l^iniroean (the chief Government plantation) has shown that, if 
the thermometer at 6 o' clock am. stands at or below 64*6* Fahren- 
heit, no rain will fall during the day. If it stands at 55 '4^ Fahrenheit, 
rain in the afternoon is probable ; if at 57* Fahrenheit, rain in the 
afternoon is certain ; while, if it stands at 60 8* Fahrenheit^ rain will 
surely fall before noon. 

6. The second obstacle to success can, without difficulty, 
be overcome if men are employed who have the proper tact 
and spirit, and who are determined to get on with the Karens. 
On both sides of the Thonk-yay-gat valley, there are large 
tracts of country densely inhabited, and, to a great extent, 
inhabited by Christian villages, where the people are only too 
glad to earn money if they are fairly well treated and man- 
aged with that consideration and sympathy which is due to 
people who have made some progress in morality and civilisa- 
tion. I do not know whether all forest officers, who have 
hitherto had charge of this business, have fully succeeded in 
gaining the confidence of the Karens. The Christian Karens 
on those hills have a strong spirit of independence, but they 
are amenable to reason, and they are easily managed. There 
would, in my opinion, be no difficnlty in finding suitable 
localities high up in some of the side valleys of the Myitgnan 
valley on its east side ( not on the west ), wliere labour would 
be abundant. But these localities are difficult of access, being 
four to five days' ^arch from Toungoo in the best season, and 
such an isolated existence would not be pleasant for the 
Superintendent of the Plantation. 

There may be localities within less distance from Toungoo 
north of the Thonk-y ay-gat river in the vicinity of Than-doung- 
gyee or Leike-to, but they will have to be searched out. 

6. I am still strongly of opinion that the main object in 
maintaining the Government plantation must be to support 
the distribution of seeds and plants to the Karens. Mr. 
Ribbentrop, in his report of the 1st July last, says that all 
efforts to spread the cinchona cultivation amongst the 
population have failed. If any sustained efforts have been made 
in this direction, they do not seem to have become generally 
known. The Karens, in the extensive tract of country, 
traversed by me in February last, on my way from Toungoo 
up the Myitgnan valley to Lomatee, were entirely ignorant of 
its being the intention of Government to distribute seeds 
and plants. 

7. At the high rate of wages in Burma it would be much 
too expensive to establish a large Government cinchona planta- 
tion without perfect certainty that the best quinine-yielding 
species will succeed. But a small plantation, with propagating 
houses, should be maintained, and such a plantation may 
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pomblj be maiutained at Than-doang-g^yee. The object of 
this small plantation would be to determine whether any of 
the more valuable kinds can be grown succesafully, and to 
distribute seeds and plants to the Karens. But I fully agree 
with Mr. Ribbeutrop that even such a small experimental 
plantation will require a separate and competent Superintendent 
resident on the spot. Dr. King will be able to say whether a 
suggestion^ which I made to him in writing on the subject in 
February last^ can be carried out, to select one of the subor- 
dinates trained at the Sikkim plantations, and to send him to 
Tonngoo. 

8. It should be clearly understood that, as far as our 
present experience goes, it would not be expedient to establish 
a large cinchona plantation on account of Government, aud 
much less to manufacture ouinine or alkaloids ; but that the 
aim should be to induce the Karens to plant the tree in clear- 
ings made in sheltered valleys in the forest or on the edge of 
it, above their toungyas and betel gardens, to use the bark as 
a febrifuge themselves, and perhaps eventually to export the 
bark to other districts of Burma and the adjoining countries. 

Mr. Bibbentrop has made an excellent commencement in 
enltivatiog tea and coffee as an experiment. Dr. King's 
advice regarding this experiment also will be extremely valuable. 



Digitized by 



Google 



263 



JJJ, jlEYIEW. 

The Review on the Annual Forest Beport of 'the Gentnd 
Provinces for 1879*80 baa reaehed us. It reports that the area 
under &e protection has been largely extended, though protec- 
tion was not idwajs very sncoessful, and that especially in 
the Baniar Forest protected since 1875, and Barela Forest 
' protected eince 1872, very large fires ocenrred. In our opinion 
the most interesting portions of Major Doveton's Beport are 
those which record the improvement cuttings effeoted in several 
•of die Beserves, and th» system of raising bamboo from seed* 
The system of improvement cuttings is thus described by the 
Conservator : — 

^' Some years have now elapsed since improvement cuttings 
were first commenced. They began with the cutting over of 
badly grown teak with the view of replacing the inferior pro- 
duce removed by straight poles of a greater value, but by 
degrees these operations have become more worthy of the de- 
signation assigned to them. During the past year, for instance, 
on 450 acres in Pnnassa, a complete cutting was made, in 
which everything that it was not desirable to reserve was cut 
and removed. Similarly 8,360 acres in Hoshangabad and 
Seoni were treated, though not on so perfect a system, the cut- 
ting being, except on a small area in Bajaborari, confined to 
the cutting back of badly grown teak and Uie removal of 
creepers, and obstructions to tiie existing crop of the more 
valuable species. In Abiri also cuttings have been made 
with the view of increasing the production of teak. 

^^The regrowth from the cuttings of previous years has, with 
Tcry trifling exceptions, made excellent progress, and the effect 
on the forest and the value of the growing stock is very satis- 
factory.*' 

The financial results of the year were as follows : — 

Beceipts ... ... Bs. 8,52,862 

Charges ••• ... „ 3,93,715 

Surplus .. Bs. 4,59,147 

The Berar Forest Beport shows very little which requires 
any special notice. The chief point of notice, to which atten- 
tion is given, is that of the damage done by frost to the planta- 
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lions, especially in EiDwat and Bairagarh, in the former 
of which nearly 700 acres were destroyed. 
The financial resnlto were : — 

Receipts ... ... Ss. 8,07,501 

Charges ... ... „ 1,10,207 

Surplus ••• Bs. 1,97,294 



The Goorg Forest Eenort shows that the area of the forest 
has not yet been finally settled, bnt seems to amount to about 
220 square miles. The chief noteworthy point is the stoppage 
of kamri cnltivatiou in the Qb&t forests. 

The financial results were : — 

Receipts ... ... Rs. 1,01,786 

Charges ... ... „ 55,165 

Surplus ... Rs. 46,681 

The Ajmere Report shows that the area of Reserres now 
stands at 64,428 acres, or about 100 square miles, in which con- 
siderable progress has been made in protection and restocking. 
But the fires in 1879*80 were very bad, and the difficulty 
appears to be, as usual, the grazing. We are glad to see the 
remarks of the Government of India to the ^ect that ^ it is 
certainly better to encourage the cutting of grass as a mode 
of utilizing the large supply of cattle fodder which these pro- 
tected areas are said to produce, than to permit the grazing 
of cattle. Erery endeavour should be made to enoourage the 
villagers to utilize this grass/' 

The financial results of the year were :-*-« 

Receipts ••• ... Rs. 1,861 

Charges ... ... „ 18,750 

Deficit ... Rs. 11,889 



We hope shortly to receive the reports of the Punjab and 
North- Western Provinceii, and so complete our notice of the 
vesults of 1879-80. 



We are sorry to nnr that having mislaid one of the numbers 
of the " Journal of rerastry,*' the usual review will be peet- 
polled till (;|be April No.— Ed. 
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jy. Notes, C^eries, and Extracts. 



Paper from Gonifsbous Tbbes. — To make a pliable 
and merchantable paper from the bark of eonifer(fti6 trees it is 
necessary to exhaust, or nearly exhanst, the intercellular or 
tannic substances therefrom, since, if they are retained, the 
paper produced will be harsh and hard, and will have a 
stiffness like parchment^ such intercellular or tannic substances 
acting as a " size" to stiffen the paper, and if the stock is 
subjected to heat, it will become discolored and cannot be 
thoroughly bleached. It has also been found that to extract 
the intercellular or tannic substances it is necessary to treat the 
bark of coniferous trees with cold or tepid water, since, if treat- 
ed with hot water or steam, the stock becomes discolored. 

This process, therefore, consists in exhausting, or nearly 
exhausting, the intercellular or tannic substances from the. 
bark of coniferous trees by treating the same with cold 
or tepid water; further, in a pulp made from the bark of 
coniferous trees having the intercellular or tannic substances 
exhausted, or nearly exhausted, therefrom; further, in the 
process of making paper pulp from the bark of coniferous trees, 
consisting in treating tne bark with cold or tepid water, 
macerating such bark either before or after the treatment with 
cold or tepid water, and then bleaching the stock. The invention 
therefore consists in the paper, as a new article of manufacture, 
made from the barks of coniferous trees with the intercellular 
or tannic substances exhausted, or nearly exhausted, there- 
from. This paper is very pliable and tough, light in color 
(if bleached,) and smooth and fine in texture. It can be 
readily distinguished by experts from the paper previously 
made from the bark of coniferous trees wherein the intercel- 
lular or tannic substances were retained as a size, as the last 
mentioned paper is stiff and harsh, presenting a different 
appearance to the eye, and a different feeling to the touch. 

The bark of the coniferous trees preferably macerated 
by any of the ordinary methods, or taken from the trees 
without maceration, is put at once into the pulping engines, 
where it is beaten and thoroughly washed by passing through 
it a stream of cold or tepid water continuously. l%e color- 
ing matter peculiar to this paper stock and to no other, which 
is highly soluble in water, is driven into the water and carried 
off by this operation, which should continue from four to ten 
hours. Gallo-tannic acid, one of the injurious constituents of 
this stock, decomposes and darkens at a temperature of 1 60^ 
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Fahrenheit ; therefore the temperature of the water in the engines 
should never exceed that degree of heat, the best temperature 
being about 80^ Fahrenheit At the expiration of this operation 
the pulp is ready at onoe to be run into paper in the usual 
way. 

If it is desired to lighten the color of the pnip it may be 
acidulated by some dilute acid, preferably sulphuric acid. 
This acid is then washed out, and the pulp then run into paper 
in the usual way. For rery light colored and white papers 
the pulp should be treated to a solution of chlorinated alkali, 
preferably chlorinated soda, the strength of this solution 
depending on the degree of whiteness desired. It has been 
found in bleaching this stock that it is obstinate under treat- 
ment when chlorine alone is held in the water ; but as soon 
as the little soda or potash is thrown in, the stock begins to 
bleach at once. The slightest degree of strength of alkali in 
the solution improves the color of the pulp, and the greatest 
degree of strength does no injury. 

By this treatment, in the first instance, of water of the 
temperature described, the color of the bark stock is lightened 
as the intercellular or coloring matter in the bark is washed 
out, thus avoiding the injurious efiect of boiling, by which 
latter operation the color is set and the rosin fused, thus 
cementing the fibres together, and efiecting the color of the 
pulp very badly. This species of bark, although easily 
bleached as a whole by the above-described method, is apt to 
retain clusters of fibres of the outer bark, which resist the 
process of bleaching, and appear as red hairs in a ground of 
white or very light paper. In order to treat such bark pro- 
perly and completely, when a white or nearly white paper is 
wanted, the disfibred bark, after tlie treating and washing 
described, is boiled in lime water from four to sixteen hours, 
the time being regulated by the amount of lime used, which 
varies from one to four barrels to two tons of stock. After 
this boiling, the bleaching, if any is requisite, is performed as 
described. — {Paper Maier^ 9 Journal.) 



Uses foe Waste Sawdust. — Until a few years ago the 
enormous 'Mumber" trade of North America took things 
pretty well as it liked, and so long as those engaged in the 
industry could find a location on the banks of a fair-sized 
stream, which was not very difficult in that well-watered 
country, Uiey did not experience much trouble in conveying 
to the great centres of consumption all the timber they could 
cut. The river afforded, not only an easy means of conveying 
their produce to market^ but abundant power for driving their 
saws, and also formed a convenient receptacle for the sawdust 
which they produced in enormous quantities. But various 
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interests found the presence of thesawdnst a serious objection — 
notably the fishing industry ; and both in Canada and the 
United States the Legislature stepped in to prohibit Um casting 
of sawdust into any running stream nuder heavy penalties. 
At the same time various causes-— such as the competition of 
ooaly the exhaustion of the forests closely adjacent to the river, 
and the consequent increase in cost of production and decrease 
in Talue-*-oorabined to reduce the profits of the lumberers, 
who thus found themselves under the necessity of getting rid 
of their refuse sawdust in some more costly manner than by 
merely casting it into the stream* The same duty is of course 
thrown on the owners of all saw mills ; and, as it is calculated 
that at Minneapolis alone the quantity of sawdust produced in 
a single season is equal to about 300,000 cords of solid timber, 
each " cord'* being equal to 123 cubic feet, the rapid aocumula<* 
tion of the refuse material in different parts of the Continent 
may be better imagined than calculated. The ^^ millers" are 
looking about for a profitable mode of utilising this product. 
Burning it as fuel for their steam-engines makes no appre- 
ciable diminution in the supply; and, though various means of 
turning it to good account nave been suggested, their adoption 
is not always practicable on the spot. Mixing the sawdust 
with tar or pitch, and converting it into fuel, has been fbuud 
to answer in some eases ; in others the maoufiicture of ^^ fire 
lighters," by mixing the sawdust with petroleum or resin, and 
pressing into small cakes, has been adopted. An ingenious 
' American inventor has devised a machine for working up the 
material into a pulp and compressing it into various shapes, 
such as barrels, brackets, doors, &c. It is said that articles of 
furniture made in this way are in certain respects preferable to 
those made of ordinary wood, the pulp becoming prefectly hard 
and impervious to water* It is not improbable, therefore, 
that — as hsfl already happened in this country — the prohibition 
placed on the throwing of refuse into the streams may result 
in the establishment of new and profitable industries* — iP<V^ 
Maker^s Journal) 



Query :—'EuOAhYVTi. — Have any experiments been made 
with the different species of Eucalypti to discover their 
floating powers ? — Bivabinb. 



BBADiifroa note by ^P. K." on the eflEects of staining 
oak wood by lime water reminds me of a very beautiful 
*^ teapoy'* of ^ walnut" wood which had been stained 
perfectly black by the eaime methods The water must be 
applied with a fine brush, and allowed to dry perieetly before 
another coating is applied. French polish is then used in (b^ 
nsual way. — Bivmini. 
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Tbb attantion of the Riisaian authorities like that of the 
Bombay Goyernment has lately been turned to the prejudicial 
manner in which certain districts have been affected bj the 
wholesale destruction of trees* From the earliest ages, the 
vegetation in the valley of Samarcaud, and generally of the 
districts of Saraf-jansk and Sagdiana, has been so luxuriant, and 
the climate so mild and pleasant, that it has been compared by 
Persian poets to paradise, and so fertile is the whole oasis, one 
of the largest in Central Asia, that it produces not only suffici- 
ent com for the subsistence of its 30,000 inhabitants and of the 
9,000 troops quartered in it, but is also able to export large 
quantities of rice and wheat every year to Bokhara. During 
the last ten years, however, the climate has become sensibly 
worse, and this deterioration is believed to be mainly attribut- 
able to the reckless way in which the forests have been cut 
down, and extensive tracts entirely denuded of trees, partly by 
the native inhabitants, who bum down whole woods in order to 
obtain charcoal easily, and partly by the Bussians to procure 
the building material they required when they took possession 
of the territory. Energetic measures are, however, a correspon- 
dent of a German paper states, now being taken to arrest this 
wholesale destruction. The felling of trees for conversion into 
charcoal, or to float down the river to Bokhara, is strictly 
prohibited ; and a decree has also been issued that a certain 
number of trees are to be planted on every acre of irrigated 
ground as well as on the banks of the streams and canals. In 
pursuance with this order no fewer tlian 11,750,000 young 
trees were, it is said, planted last spring, in the district of 
Samarcand. — Indian AgrieuUurut, 

The following; are the only extracts from the Report of the 
Lucknow Horticultural Garden for 1879-80 of any interest 
to our readers :— 

Carobs, — ^This year the carob trees bore a very light crop, 
only 3^ seers of seed were obtained. The pods were much 
softer and sweeter than in previous years, owing, doubtless, to 
the mildness of the season and absence of hot winds when 
ripening. 

Repeated attempts were made to raise plants by budding on 
seedling stocks ; buds were inserted in different months, but I 
regret to say all failed : but for a limited number of stocks 
budding would have been tried all the year round. Grafting 
by inarching was also tried, but, like the budding, was un- 
successful. When a supply is ready fresh attempts will be 
made. 

Eucalypti, — These call for no special notice. The plantation 
mentioned in previous reports continue to flourish. One tree 
of E, eitriodora flowered, and a few seed capsules formed; it 
remains to be seen if mature seed will be developed. 
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As the name of E. maligna was not knowa when first 
noticed, speoimens of it were submitted to Baron yon Miller and 
Sir Joseph Hooker for identifioation. Both prononnoed it to 
be E. resiniftra. In a letter received from Baron von Mullerlast 
July, he writes :*-'' While working on my Bueahfptut aUas I 
find this species approaching rather to B. rcbuHa, but there 
are oharacteristios to separate it from either, and I have tem- 
porarily named it E. KUcmiana in honor of its discoverer who 
found it at Illowarra, the <mly looediiy tn which it is known in 
a wild state.'' Considering that it has already been distribut- 
ed under two names, it seems undesirable- to add a third, 
especially as it is only a temporary one ; confusion is likely 
to result by so doing, which will be avoided by adhering to 
the present name. 



Bbbik and Tubpbmtikb. — The following account of the mode 
of production of resin and turpentine on the south-eastern 
coast of the United States is taken from an American paper : — 
<^ From Wilmington, N. C, southward, and nearly all the way 
to Florida, the pitch pine trees, with their blazed sides, 
attract the attention of the traveller. The lands for long 
stretches are almost worthless, and the only industry, beyond 
small patches for com or cotton, is the ^ boxing' of the pitch 
pine trees for die gum, as it is called, and the manufacture of 
turpentine and resiu. There are several kinds of pine trees, 
includitig the white, spruce, yellow Roumany, and pitch ptM. 
The latter is the only yalnable one for boxing, and difiers a 
little from the yellow pine, with which it is sometimes con- 
founded in the north. The owners of these pine lands generally 
lease the ^ privilege' for the business, and receive abont 125 
dole, for a 'crop,' which consists of 10,000 'boxes.* The 
boxes are cavities cut into the tree near the ground in suck a 
way as to hold about a quart, and from one to four boxes 
are cut in each tree, the number depending upon its sire. 
One man can attend to and gather the crop of 10,009 boxes 
during the season, which lasts from March to Septraaber. 
About three quarts of pitch or gum is the average production 
of each box, but to secure this amount, the bark of the tree 
above the box must be hacked away a little every fortnight. 
Doing this so often, and for successive seasons, removes the 
bark as high as can be easily reached, while the quality of the 
gum constantly decreases, in that it yields less spirit, as the 
turpentine is called, and then the trees are abandoned. The 
gum is scraped out of the boxes with a sort of wooden spoon, 
and at the close of the season, after the pitch on the exposed 
surface of the tree has become kard, it is removed by scraping, 
and is only good for resin as it produces no spirits. The gam 
sells for 1*60 dollars a barrel to ite distillers. From 16 barrels 
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of the crude gam, whiob is about the avemj^ capa4{it7 of the 
BtUISi 8U gallooB of turpentine and 10 barrek of resia aire 
made. The reein Bells for from 1*40 dels, to 5 dels, per barrel 
according to qnalitjj and about paya for ooBt of gum and die- 
tilling, leaving the spirit, whicii sells for 40 cents, a gallon, 
as the profit of the businesa. Immense quantities or resin 
await shipment at the stations along the line, and the pleasant 
odour enters the car windows as we are whirled along. After 
the trees are unfit for further boxing, and are not suitable for 
lumber, thej are sometimes used to manufacture tar, but the 
bosiness is not verj profitable, and is oiilj done by large com- 
panies, who can thus use their surplus labour. The trees are 
cat up into wood, which is piled in a hole in the ground and 
covered with earth, and then burned in the same way as charcoal 
IB burned elsewhere. The heat sweats out the gum, which, unit- 
ing with the smoke, runs off through a spout provided for the 
pnrpose. A cord of wood will make two barrels of tar, which 
Bells for 1*50 dels, per barrel, and costs 37^ cents, to make. 
The charcoal is then sold for cooking purposes.'' — Indian Agri" 
euUuriiU 



TiHBKR or Bbitish Guiana.— a meeting of the Royal 
Geographical Society was lield recently in the tiieatre of the 
University of London, Burlington Gardens, the Earl of North- 
brook, First Lord of the Admiralty, occupying the chair. 

Mr. Everard F. im Thum read a paper describing an expe- 
dition which he made into tiie intmor of British Guiana in 
1878. He explained that during the last three years he had 
been superiqtending the museum at Georgetown, more commonly 
called Demerara. Colleeting for the establishment, he had 
made several journeys into the interior of the country. The 
oountry might be said to consists of four tracts, lying one 
beyond the other parallel to the coast. Of tliese only the 
outermost, the sugar land, wae at present cultivated and in- 
habited to any considerable extent^ Next came the timber 
tract, which was merely inhabited by a few Negroes and 
Indians. It once contained much valuable timber, which was 
readily brought to market, but that had now been felled and 
destroyed, and it was no longer easy to find any spot where it • 
would be worth while to set up tlie large and expensive plant 
necessary for remonerative timber cutting, so tbat^ unless the 
forests were allowed to recover, the timber trade of the colony 
must ere long come to an end. The forest tract immediately 
succeeded the timber tract, and was uninhabited except by a few 
widely-scattered Indians of four or five different tribes. It 
was every where covered by dense forests, as yet untouched 
by the woodcutter, and consisted largely of the two most 
valuable trees of the eolony— the green heart and the mora. The 
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last tract was formed b j the saTannahs of the interior, which 
must be distingaished from the so-called savannahs of the coast 
and forest regions. Onr share of this huge meadow was aboat 
1,400 square miles in extent. 



The Extinction of the Pine,— In no way, says the Boston 
Transcript^ have the wasteful habits of Americans been more 
conspicuously shown than in their utter disregard of all 
economy in utilizing the rich stores of pine timber which onr 
virgin forests afforded. We say afforded advisedly, for such 
has been the utter recklessness with which these have been 
felled and destroyed that, compared with the needs of the 
country, the white pine within hauling distance of the rivers 
of New England has very largelv disappeared, and if, back 
from the streams, large and valuable trees of this variety are 
still found standing, they are marked for an early attack of 
the wood-man's axe, for white pine of good quality no 
longer ranks among cheap woods, but pays a handsome profit 
to the lumberman over and above a very considerable outlay 
for handling and hauling. On the other hand, on account of 
the ease witn which it can be worked, its regularity and straight- 
ness of grain, its lightness, and its peculiar adaptability to 
thousands of purposes, white pine comes daily into greater and 
greater demand, and it is one of the serious problems with 
which the near future must deal to know how to find the 
needed supply. It is very certain that at the present rate of 
waste and consumption the supply of available white pine 
lumber will in a few years be nearly exhausted, and that if 
steps are not taken to create a new supply, and that speedily, 
a lumber famine will be upon ns. Of hard pine the south, 
especially Florida and the Carolinas, have an ample store, more 
than will suffice, even if cut in the present wasteful way, for 
generations to come ; but white pine, which, were it not that it 
has been so common in the past in New England, we should 
prize as one of the most valuable woods, is daily becoming 
more and more scarce, and he who is fortunate enough to possess 
a tract of pine land, even though of limited extent, may well 
feel that he has a *' bonanza,'' with the value actually in sight 
and available, and without any of the uncertainties that attach 
to properties classed as ^' mining," where the ore can be count- 
ed upon only as far as it can be seen, and may '* pinch ont" most 
unexpectedly at any moment. Over the waste that has already 
occurred, over the millions upon millions of feet that have been 
allowed to decay or to succumb before forest fires, it is useless to 
indulge in regrets, but it does seem as though those engaged 
in the lumber business would find it for their interest to intro- 
duce more economic methods of husbanding what remains^ and 
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of Becuring the largest possible yield in " board feet " from 
each tree hereafter. 

" It BO fSftlla out 
ThAt what we have we prise not to the worth 
While we enjoy it s hot being UMk'd and loat, 
Whj then we raok the yalae/* 

And so it is with our New England pine. We have seen it abont 
lis from boyhood up ; we have whittled it and wasted it ; we 
have nsed it for kindlings and enjoyed the sharp, quick crackle 
of its blaze ; we have used it for all sorts of purposes, but we 
have never realized either its beauty or its superior advantages 
as lumber. 

We wisely appoint and maintain at the public expense a 
fish commission to apply the teachings of science and experience 
to the re-stocking of our rivers and ponds, and establish and 
execute stringent laws for the protection of the small fry until 
they are old enough and numerous enough to protect them^ 
selves from extermination. In some such way something 
might and should be done to protect our forests, especially those 
of white pine. The great trees that have attained their 
maturity may well be ^lled, but those younger in years and 
of a smaller growth should be protected from the vandal hands 
that ruthlessly lay them low for the purpose of ^' clearing up/' 
and in the end this protection would be found to pay an 
hundredfold. Moreover, forestry has made its advances along 
with the other sciences, and it is believed that plantations of 
young pine trees, set out in proper soil and surrounded with 
proper conditions, would, in time, return a handsome yield to 
the investor who can afford to wait for it. In the west a bounty, 
generally in the form of land from the public domain, is given 
to those who set out trees. There is no public land in New 
England to be bestowed in this way, but if the pine-growing 
states in this corner of the country would institute experi^ 
ments, and provide the means for the necessary tests, we 
believe that farmers and others could be made to see that it 
would be for their ultimate advantage, not only sacredly to 
preserve every growing pine tree on their lands, but to set out 
young trees — ^a few every year. They might not live to see 
them mature, but they could leave no better inheritance to 
their children, none that would make a handsomer return upon 
the investment, than a grove of vigorous and rapidly-growing 
pines. There are thousands of acres in Massachusetts, now 
practically valueless, that might profitably be applied to this 
purpose, and in New Hampshire and Maine whole townships, 
which have been robbed of their pine, and now yield no return 
whatever to their owners, might, by gradual planting, at a 
cost comparatively small, be turned into rich and ever-increas- 
ing deposits of wealth, upon which future generations might 
and would make liberal drafts. We are mining and '^ preparing'' 

Digitized by VjOOQlC 



NOTES; QUBRIB8, AND EXTRACTS. 

our anthracite in a way so wasteful and at a rate so rapid that 
in a score of jears this great staple fuel is likely to be scarce 
and high, with no possibility of renewing the supply. An 
equally extravagaut waste and equally rapid production are 
destroying our pine lumber. But in this case renewal is 
possible^ and it behoves us to see to it that this important 
element of future prosperity is not neglected. And the time 
to move in the matter is now.-— Ttm6^ Trades^ Journal. 



The following extract is from the Report on the Inland Trade 

of British Burma for 1879-80| published in the British Burma 

Gazette for October 23rd) 1880 :— 

The value of the timber imported during the year by the 

-,^ Irrawaddy was only £9,575, compared 

^*^*"- ^ with £23,063 in 1878-79. This decrease 

affords strong evidence of the exhaustion of the more accessible 

teak tracts* The river rose to an extraordinary height during 

the rains, and if there had been more timber to float out, the 

facilities for doing so were unusually good. An unhealthy 

season, with sickness amongst the foresters, and the want of 

elephants, also contributed to the smallnessof the out-turn. The 

Toungoo timber trade, which is much more extensive than that 

on the Irrawaddy, also fell off very seriouslv, the value of the 

imports having been £99,612 only, as against £196,852 in the 

previous year, when, however, a great quantity of inferior 

timber was floated down. Endeavours have been made to find 

out the condition of the King's forests beyond Toungoo, but 

no satisfactory information has yet been obtained. 



GnTTA-PSRCHA;--To the Bditor of the Ceyhn Tvn^ee. 
Extracted from the Indian Agriculturist. Sir, — Borne time since 
a letter appeared in your journal on the subject of gutta-percha. 
As I have also taken some interest in this product, 1 am now 
enabled to send you the following few remarks on its cultivar 
tion, &c. The gutta taban, or tuban trees, are found in Samatra, 
Johore, Java, Borneo, and in Singapore, extending over a tract 
of country from e'' to 10^ N. lat. to 10°S. lat, and from 100^ to 
120'' E. long. 

The tree (tuban) has a straight stem from 60 to 30 feet, 
growing to a height of 100 to 120 feet, and when fully ^rown 
is from 2 to 3 feet in diameter. The wood of the tree i& soft, 
fibrous, and spongy, of a pale yellow, and marked by black 
lines consisting of reservoirs filled with the gum. The yield 
of a large and full-grown tree is sometimes 28 cattya or 
17^lb8. It is generdiy estimated that 10 fuUf-grown trees 
will yield 1 picul of gutta-percha or 133^Ibs. The pure gatta>- 
percna is worth some 2«. 6d. to 3«. 6(2. per lb. The old and 
destructive method of collection was to fell the tree and to ring 
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it with ao axe at intervals of 3 to 18 inchee, the milk being 
collected in ooooanut hosks, &c., and boiled to draw off the 
water. The soil most suited to the ^tta taban is precisely 
snch as we have in Ceylon ; the tree thrives well on naturally well 
drained hilKsides and in a free soil, and at a considerable 
elevation. The great drawback to its cultivation is^ that it is 
a very slow grower, taking nearly thirty years to arrive at its 
full growth, when it is about three feet in circumference^ at 
a height of three feet from the ground. The seeds readily 
germinate, and the best method of putting out the plant is in 
bamboo pots^ as the tap-root is long^ and impatient of any 
injury^ Gutta-percha is entirely distinct from caoutchoua It 
reaches the English market from the Straits in three different 
preparations ; the first being boiled milk, of pink color, hard 
and tough and mixed with bark and other natural impurity ; 
ihe second, gutta-muntah, being a preparation of gutta reboUed 
•op with cocoanut oil and inferior juices (such as that of the 
mndar tree^ which grows commonly in Ceylon); and the third 
is the crude gutta-percha, being simply the milk, hardened 
without any process whatever. The gutta-percha of commerce 
consists of pure gutta and 15 per cent, of a soft resin mixed 
with it— -the resin has the simple chemical action of absorbing 
oxygen, without which property, light, such as the sun's rays, 
would render the gutta britde, friable, and resinous; it is 
known that in submarine cables line gutta-percha does not 
sensibly decay, being protected from the light. — Pioneer. 



FoRKST-SAViNO IK AMsaiOA. — A good deal has been written 
in our columns about the depletion of the forests of the North 
American continent ; and, tliongh in the sense of a supply of 
timber for the purposes of trade running short we do not believe 
ihat ihe present generation will witness anything approaching 
that consummation^ we are none the less conscious that the pro- 
cess of destraotion is in our day carried on with needless prodi- 
gality. We are, therefore, glad to learn that the American 
Association for the Advancement of Science is about to take 
steps for preserving the forests In the United States, and for 
the protection from waste of timber generally. A committee 
has been appointed for the purpose of promoting these objects. 
The attention of Congress and State Legislatures is to be called 
to the great and increasing importance of providing by adequate 
legislation for the protection of the existing wo<Kllands of the 
country against needless waste, and for the encouragement of 
measures tending to a more econonucal use and proper main- 
tenance of the timber supply^ it being evident that the forests 
of the country are being used and wasted in a much greater 
•degree than their restoration by natural growth. The com- 
mittee, in a report they have just presented to the Association^ 
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recommend the enactment of a law to protect trees planted 
aloD^ highways, and to encourage such plantings by deductions 
from highway taxes; also the passage of a law that shall 
exempt from taxation the increased value of land arising irom 
the planting of trees where none were growing, for such period 
as may appear proper, or until some profit may be realized 
from plantation ; by appropriations of money to agricultural 
and horticultural societies, to be applied as premiums for their 
planting, and for prizes for the best essays and reports upon 
subjects of practical forest culture ; by encouraging edacation- 
.al institutions to introduce courses of instruction having 
reference to practical sylviculture ; by laws tending to prevent 
forest fires ; by imposing penalties against wilful or careless 
lighting of such fires, and enlarging and defining the powers 
of local officers in calling for assistance and in adopting 
measures for suppressing them ; by establishing under favourable 
circumstances model plantations; by the appointment of a Com- 
mission of Forestry under State authority, analogous to the 
Commission of Fisheries. 

Whether this praiseworthy efibrt of the Association will meet 
with the encouragement it deserves from the legislative autho- 
rities and secure the ends it aims at, remains to be seen. Great 
bodies move slowly, and many projects of this kind have been 
urged on Congress before, but we never heard tiiat anything 
came of them. 



Fresertino Timber in the Ground. — In speaking of the 
well-known methods of preserving posts and wood which are 
partly embedded in the earth, by charring and coating with 
tar, it is said these methods are only effective when both are 
applied. Should the poles only be charred without the sub- 
sequent treatment with tar, the cliarcoal formation on the 
surface would only act as an absorber of the moisture, and, 
if anything, only hasten the decay. By applying a coating 
of tar without previously charring, the tar would only form 
a casing about the wood, nor would it penetrate to the depth 
which the absorbing properties of the charcoal surface would 
insure. Wood that is exposed to the action of water or let 
into the ground should first be charred, and then, before it haa 
entirely cooled, be treated with tar till the wood is thoroughly 
impregnated. The acetic acid and oils contained in the tar 
are evaporated by tlie heat, and only the resin left behind, 
which penetrates the pores of the wood and forms an airtight 
and waterproof envelope. It is important to impregnate the 
poles a little above the line of exposure, for here it is that the 
action of decay affects the wood first, and where the break 
always occurs when removed from the earth or strained in test- 
ing. — Meeianie. 



Digitized by 



Google 



NOTKS^ QUIRIIS, IND IZTRACTS. 265 

Thk October number of the Revue des Eaux et Forite an- 
noances the retirement of both M. Nanquette^ the Director^ 
and M. Mathieu, the Professor of Natural History at the Forest 
School of Nancy. M. Nanquette will be succeeded as Director 
by M. Puton, whom many of us knew as the Professor or Assis- 
tant Professor of Forest Law^ and who is besides well known 
for his writings on ^ Amenagement' The successor of M. 
Mathien has not yet been appointed ; we presume it will be M. 
Fliche. 



Monument to Forest Director Burckhardt. — We have 
received a Circular, signed by several eminent Forest OfRcera 
and other friends of the late Dr. Burckhardt, saying that a 
committee has been formed at Hanover for the purpose of 
erecting in a forest near that town a monument to commemorate 
the life and work of a man who was distinguished both as 
a forester and as an administrator. Contributions will be re- 
ceived by Forest Minister Kraft in Hanover.— D. B. 



We are sorry to say that the author not having sent us in 
time the manuscript of the second portion of his paper on Frosts 
and Forests^ we must defer completing it till our next issue. 



y. TlMBBI^ M.AI\KET, 

The following have been the prices of Teak and the stock in 
hand at the Public Docks in London during the last quarter 
of 1880, compared with the corresponding period of former 

years: — 

Prieee. 

1879. 1880. 

£ f. to £ f . £ <. to £ f . 

IstOotober ... 8 10 „ 10 10 13 10 „ 14 10 

Ist November ... 9 „ 10 15 13 10 „ U 10 

1st December ... 12 „ 13 18 10 „ 14 10 

Stock at the Publie Doeks in loads of 50 eubie feet. 

1st October ... 11,900 8,200 3,400 

Ist November ... 11,900 7,400 3,200 

1st December ... 10,100 6,200 2,600 

The figures are taken from Messrs. Churchill and Sim's 

Monthly Circulars. The great rise in prices and the reduction 

in the quantity of timber in stock are remarkable. 

D. B. 
85 
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YJ. Extracts fi^om Official Gazettes. 



1«— OlZttTTt O? InBTA — 

No. 645F.— Jib Sth Ooiober 1880.— l£r. FT. B. Fisher, B.A., 
AssistaDt Conseryator of Forests of the Ist Grade in 
Assam, is appointed to officiate as a Conservator of 
Forests of the 4th Grade in that province, in addition to 
his own duties, during the absence on privilege leave of 
Mr. O. Mann, 

No. 688F.— fZ%0 22fi<{ Oefoher 1880— -The Notifications of 
this Department, No. 99F., dated the 13th February, and 
No. 169F., dated the 4th March last, promoting 
Mr. M. H. Ferrari, B.A., from the 3rd to the 2nd Grade of 
Deputy Conservators of Forests in British Burma, and 
directing the reversion of Mr, P. J. Carter to his sub« 
stantive appointment of Assistant Conservator of Forests 
of the 1st Grade in that provinee, are cancelled. 

No. 708F.— 2%d29M 0<?to6«-1880.— Ifr. J2. Leede, Deputy 
Conservator of Forests of the let Grade, now on leave, is 
transferred from the Central Provinces to the Punjab. 

No. 748F.— ^Atf I2th November 1880.— J/r. JB. Z. Heini^ is 
appointed to officiate as a Sub-Assistant Conservator 
of Forests, with effect from the 28rd October 1880, the 
date on which he joined his appointment. 
' Mr. Heinig is posted to Bengal 

2 — Calcutta Gazette. — 

The 29th Sepiemlir 1880.— JIfr. W. M. Oreen is promoted 
to the 2nd Grade of Assistant Conservators of Forests 
with effect from the I2th June 1880, the date of his con- 
firmation in the 3rd Grade of Assistant Conservators. 

The 6th October 1880. — The leave for three months granted 
to Mr. E. Fuehi, Assistant Conservator of Forests in 
charge of the Teesta Division, under para. 22 of the Forest 
Department Code will have effect from the 13th and not 
from the 1st July 1880, as previously notified. 

The lith October.— Mr. H. B. Davie, and Mr. J. 8, Gamble, 
Assistant Conservators of Forests of the 1st Grade, are 
promoted to the 8rd Grade of Deputy Conservators from 
5th July 1880. Mr* OamUe will continue to act, until 
further ord^rs^ as Conservator of Forests. 

Ihe services of Mr. W. Jacob, Deputy Conservator of 
Forests of the 2nd Grade, now on furlough, are placed at 
the disposal of the Chief Commissioner of the Central 
Provinces, from the date of hia return from furlough. 

The servicea of Mr. J. C. MaeDonM, Deputy Conservator 
of Forests of the Sird Grade, iu charge of the Darjeeling 
Divisioui are placed at the disposal of the Punjab Govern- 
ment 
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lir, H. H. Davii^ Deputy ConMirator of Foretts, in appoint, 
ed, ontil further orders, to bare charge of the Darjeeling 
Diriaion. 

The 22nd October 1880.— Under the provisions of Eule III 
of the Bules of the 28th Julj 1879, made under Section 
25 (0 of the Indian Forest Act (Act YII of 1878), the 
Lieutenant-Oovernor is pleased to sanction the closing 
of the resenred forests of the Darjeeling Terai and lower 
hills, as weU as those of the JiUpigori district against 
hunting, shooting, or fishing, from the 1st December 1880 
to the 1st June 1881. 

I^e 26M Oetoher 1880.-.-il/r. JS. 8. Dodswarth^ Deputj 
Conseryator of Forests of the 8rd Grade, is appointed 
until further orders to have charge of the Ghittagong 
Division. Mr. JS. 0, Chester, Assistant Conservator 
of Forests of the 1st Grade, in charge of the Chitta- 
goog Division, is transferred to the Teesta Division. 
Mr. E. Fuchs, Assistant Conservator of Forests of th^ 
2nd Grade, in charge of the Teesta Division, is traoa* 
fe«*red to the Hazaribagh Division. 

Notification.— The 2Srd October 1880.— The following rules 
passed bj the Lieutenant-Governor, nnder section 75 (b), 
of the Indian Forest Act YII of 1878, are hereby 
published for general information : — 

Sulei for the Grant of Bewards to Oovemment Officere and oikera 
in easee under the Indian JForest AoU, 

All non -gazetted GoTernment Offioem, and persona not in the employ 
of Government, are eligible for rewards nnder these niles. 

2. Any Magistrate conyioting an offender of any Forest offence, or 
direeting the confiscation of any property under section 66 of the Act, may 
l^nt, in such proportion as he thinks fit, to any person or ^rsons who 
have contributed to the seizure of the property or the conviction of the 
offender, a reward not exceeding the valae of the property confiscated, plus 
the amount of any fine imposed. 

3. The Forest Officer proeecating the case may, if no reward is granted 
by the Magistrate, apply to the Magistrate for orders regarding the distri- 
bvtion of fines, and the value of forfeitures. In the event of the Magis- 
trate's refusal, reference may be made by the Conservator of Forests to 
the local Government. 

4. Rewards granted under these rules shall be disbursed at once, if 
they are less than Be. 100. If they are over Be. 100, that sum only will 
be disbursed at once, and the rest after the period of appeal has expired, 
or the appeal has been rejected. Id the event of the conviction oeing 
reversed on appeal, the amount paid in rewards shall not be recovered from 
the persons to whom it has been paid, unless it shall appear that they have 
acted fraudulently. 

5. In cases where, under section 67 of the Indian Forest Act, a Forest 
officer has accepted a sum of money as compensation for any damage which 
has been committed, the Conservator of Forests may authorize the pay* 
ment of a portion of the amount realised as a reward to any person who 
may have contributed to the discovery of the offender. 

The ZOth October 1880.— Under Clause (a), section 29, 
Act VII of 1878, the Lieutenant-Governor is pleased to 
declare that from the 1st November 1880, trees of the 
undermentioned claases in the protected forests of the 
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Oovernment Estate of Ehoorda, in tbe district of Pari, 
•ball be reserred ; tbat is to say, s&l, peaaftl, siso, kendn 
(ebony), kurum, anam, teak, gambhari, tinia, kongora, 
asan, kasi, mahanim, and cbbarinna. 
The 17th Novemler 1880. — In exercise of tbe power con- 
ferred by section 19 of the Indian Forest Act, 1878, tbe 
Lieutenant-GoTemor bereby declares tbe lands described 
in tbe Scbednle bereto annexed to be a reserved forest 
from tbe 1st December 1880. 

Diseripiiofu of Boundary, 

DuTBiCT — Cbittagong Hill Tracts. Name of Forest, Matamori Beserre. 

North, — A demarcated line laid down from tbe ridge of Marang- 
atoDg down a spur, across tbe Matamori riyer at old Rajbonpara and 
np a spur to tbe water parting between tbe Twinekbeong and 
Matamori riyers. 

Eoit, — Tbe water parting between tbe Twinekbeong and Matamori 
riyers as far as tbe source of tbe former, thence the water parting 
between the Sungoo and Matamori rivers as far as the source of the 
bitter. 

8outh and TFe«^.— The water parting between the Matamori on the 
one side and Arrakan and the are a drained by the Bagkhally river on 
^he other, as far as the demarcated line forming the north boundary. 

This reserve was notified under section 4 of the Forest Act in the 
Calcutta Qasiette oi 2&ii)i May 1878, and includes the area notified as 
the Matamori reserve under section 34 in the Oaleutta Odette of 23rd 
January 1879. 

I^otifieadon.—The lUh December 1880.— Tbe following rules 
passed by tbe Lieutenant- Govemor of Bengal, under sec- 
tion 75 (d) of the Indian Forest Act YII of 1878, are 
bereby published for general information. These rules 
apply to tbe districts of Darjeeling and Julpigori, and 
will bold good during tbe season in which fires may be 
expected to occur from tbe 1st November in one year to 
the 1st June in the next : — 

1. Any person living in the vicinity of a Qovernment Forest Reserve, 
or oocupymg or using land in such vicinity, and desirous of cleaning by 
fire any standing forest or ^rass land near that reserve in a locality from 
which Kuch fire would he likely to endanger the reserve shall observe the 
following rules :— • 

(1.) He shall give notice of at least one week to the nearest Forest 

officer, ranger or forester, of his intention. 
(2.) He shall clear a belt of land at least 20 feet broad on the side. 

of the land he proposes to burn, nearest to the forest 

Reserve. 
(8.) He vhall choose for such burning a day or time when a high 

wind is not blowinff. 
(4.) He shall light the fire in a direction contrary to the pretailing 

wind. 

2. Any such person desirous of burning on land adjoining a Forest 
Reserve, wood grass or weeds, or other cut material, shall collect that 
material into heaps, and burn it separately in such a way that the fire may 
not endanger the forest reserve. 

3. Any person collecting inflammable forest produce, such as grass and 
bamboos, on land adjoining a forest reserve, and any bolder of a permit 
to collect such materials from the forest reserve, shall stsck the material so 
eoUected in an open space as far removed as possible, from the forest. 
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4. All ptrtont tnTelling on roads, passing throoffh or along the boand- 
ary of a forest rosorve, shall camp only at sack plaoaa as may be eleared 
and set apart for the onrpoae of oamping groands by the Forest Officer, 
who shall yearly publish a list of such grounds in the Tioinity of the 
reserre. Camping at other localities than those so set apart is forbidden ; 
and all persons so camping shall light any fires they may make for cooking, 
or other purposes in such a way as not to endanger the forest reserye or 
the bnildings or property on the camping gronnd ; and they shall extin- 
guish all snch fires before leaying the camping gronnd. 

6. The carriage of burning wood, firebrands or torches, through or along 
the boundary of any reseryed forest, is prohibited. 

8.-— Oabrtb of N. W. Pbovihobb ahd Oudh— 

No. 979.— 2%« 20^* Octoher 1880.— l£r. J&. P. Dflftwy, 
Asaiatant Gonseryator, Yaluation Suryeya, priyilege leaye 
for two months from the lat November 1880. 

No. \WO.—The 16/A October 1880.— The seryioes of Mr. 
JB. S. Dodtworthf Deputy Gonseryator, and of Mr. 
A. M. Grant, Assistant Conservator, are placed at 
the disposal of the Government of Bengal. 

No. 10S7.— The ISth November 1880.— In continuation of 
Notification No. 755, dated the 14th July 1880, it is 
hereby notified that the Assistant Conservator in charge 
of the Oanges Division, Central Circle, took over charge 
of the Ghandi Forests from the Superintendent, Hoorkee 
Workshops, on the 1st November 1880. 

No. 1004.— 2%« 2nd November 1880.— Under section 41, 
Act Yll. of 1878 (the Indian Forest Act), the Liente- 
nant-O-overnor of the North-Western Provinces and 
Chief Commissioner of Oudh has made, and with the 
sanction of the Governor-General in Council is pleased 
to publish, the following rules for the reserved and pro- 
tected forests in the North-Western Provinces and 
Oudh :— 

1. All words used in these rules and defined in Act YU. of 1878 

. (the Indian Forest Act) shall be deemed to have 

Interpretation daiise. ^^ meaning respectively attributed to them by the 
said Act. 

2. L^JVansport bf land, — ^The Conservator of Forests may estab- 

lish dep6ts within the limits of, or on the bonnd- 

a.^'u for Z^^xami^ *"^' ®^' ^^ reserved or protected forest for the 

atSn of timW &o. " examination of timber and other forest produce 

* in transit through or out of such forest, and for 

the collection of dues on such timber or produce : Provided that the 

name and situation of each dendt, and the route on which it is situated, 

is notified in every town and i^llage in the neighbourhood of such 

dep6t. 

8. No timber or other forest produce shall be moved through or 

PiM for moTinff ^^* ®^ ^^^' ^^^^ forest on any route on which a 

timber Ac. dep6t has been established, unless covered bj a 

' pass issued by the Forest Officer, or bv the owner 

of the forest, as the case may be. Such pass shall specify the kind and 

quantity of timber or other forest produce, the marks it bears (if any), 

and the place it came from ; and shall be legibly signed or stamped 

by the Forest Officer, or, when such timber or produce comes from a 

private forest, by the owner of such forest. 
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... 4. The moving of anj timber or other forest 

ProhibiUoe aguoit prodaoe through or oat of any reserved or pro- 
Tt^ b^ defi^ *ected forest, except by routee on whieh d^6U 
routes ^A^o ^e^i^ established under Bule 1* it prohi- 

bited. 

6. Within the limits of their respectiTe charges, the CooMnrator 

.- , of Forests, the Collector of Bijnor, the Deputy 

,Jn^TL.Z^L^^ Commissioner of Lalitpur, and, when in charge of 

■aDction exemptions. • ^.j--* in aVi ^ a-^^ 

'^ forest diTisions, Deputy Conservators, Assistant 

Conservators, and Sub-Assistant Conservators, may exempt the inha- 
bitants of any locality, or any class of timber or other forest produce 
from the operation of Rules 3 and 4. 

_ , . A \ ^' II*— Transport hy r»»dr.— No person having 
leotiTof'SLSr. launched his timber, or set it afloat on any river, 

shall collect the same, except-^ 
(a.) With the permission in writing of the Forest Officer in charge 

of the forest division. 
(5.) At places which such officer sball notify as catehing dep6ts. 

7. No person shall rafb or otherwise convey any timber which has 
•D « XI.* xs ^^^^ collected on any river without first obtaining 

^PMiforraftiiigtlm. ^ ^^^^ ^^^^ ^^^ ^^^^^^ qq^^ ^ charge of the 

forest division in which the river is situated, or 
from such subordinate officer as the officer in charge of the forest divi- 
sion may authorise on that behalf. Such pass sl^l show the number 
of logs or pieces, the kind of timber, the marks indicative of tbe owner's 
property therein, the place of its destination, and the time for which 
it shall remain in force. It may specify that the timber may be stopped 
at certain places to be named in the pass. 

8. No pass shall be issued for any unmarked timber, or for such 

timber as bears a mark not registered as herein- 

No pws to be issued ^f^^ provided : Provided that when any person, 

o7JSSj'an"r:^::l li?^^??^^'^^ in transit on a nver at the date of 

tered mark. the publication of these rules, applies for a pass 

for such timber within six months from such date, 
such pass may be granted, although the marks on such timber have not 
been registered. 

9. ijiy Forest Officer may require any person, rafting or conveying 
TWA *-• * *• V timber as aforesaid, to produce the pass for the 

i«l!£lu*'nf «^„f same at any time. No person shall be entitied to 
in deiault oi proauo<* «. •' x'^i. *^l • j. e i • i. 

tion of pass. "*" ^^ convey timber by virtue of a pass which 

he does not himself hold, but which is, or is stated 
to be, in the hands of some other person. In the event of the pass not 
being produced, the Forest Officer may detain the timber. 

10. For issue df the pass a fee not exceeding one anna for each 

log or piece of timber may be levied on such river. 
Fee for issue of pass. ^^^^ ^ g^^^j^ yUioeB, as the Conservator of Forests 
may, from time to time, direct. 

11. All persons wishing to float or otherwise conrey timber by any- 
. river shall register, at the office of the forest divi- 

Hegistration of tim- gj^^ ^ ^j^j^j^ ^j^^ control of the river pertains. 
Der, proper y mar s. ^^ ^^^^^ which indicates their proprietary right 
in such timber. A fee of Bs. 6 shall be payable for such registration. 
No more than one mark shall be registered for each owner. 

12. No person shall be allowed to register a mark already regis- 
Eefusal of registnt- tered in favor of another peMon, nor any mark 

tion of marks simi- ^«®d by Government ; and the Forest Offioer may 

lar to those already in refuse the registration of anv mark which in his 

US9, either by Oorem- judgment 80 closely resembles a mark used by 

meat or another per- Government or registered in favor of any person, as 

'^°' to be easily producible by altering such marks. 
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-D ' *«-*• * u ij 13- Every ref^istration jmder these rales fihall 

tTannarj next, after the date of registration. 
A certificate showing the mark registered, the date of registration, 
^^..f. . - the period for which it holds good, and acknow- 

tf»fa>r "*^' ledgmg the payment of the fee, shaU be given to 

erery person registering hift mark. 
14 Within the limits of any area notified under section 45, the 
n -^-*' **• converting, cutting, burning, concealing, or mark- 

buSSTS^^nf £ >°8 of timber, the alteriDR or effaoing of any mark, 
marking of timber? ^^ ^^® same* and the possession or carrymg of 
marking hammers or other implements used for 
the marking of timber, except with the permission in writing of the 
Forest Officer, is prohibited. Such permission, if granted, shall specify 
the plA<se at which only it is to take effect, and may contain such other 
ccmditions regarding the previous inspection of the timber, and other- 
wise as rm be necessary. 
J 6. lUti'^Oeneral'^Any person who infringes any of these rules 
PoiAltT *^^^ ^^ Gable to imprisonment of either descrip- 

^' tion for a term which may extend to six months, 

•r to fine which may extend to five hundred rupees, or to both. 

No. 1112.-^2^0 mh December 1880.— Jfr. U. Me A, Moir, 
Assistant Conservator, 1st Grade, to be Deputy Con- 
seryator, 3rd Qrade, with effect from the 2nd Novem- 
ber 1880. 

No. 1119.— !3nU Uth December 1880.— i/r. JB. J. P. Finder, 
Sab-AsBistant Conservator of Forests, having reported 
bis return to duty on the forenoon of the 25th Novem- 
ber 1880, the unexpired portion of his leave is hereby 
cancelled. 

No. 1133.— T^« l%th December 1880. — In supercession of 
this department Notification No. 910, dated the 15th 
September 1880, J/r. B. S. Dodsworth reported his 
return to duty on the 30tb August 1880, from the 
leave granted him in Notifi<;ation No. 313, dated the 
8th April 1879, and assumed charge of the Eheri Divi- 
sion on the forenoon of the 2nd September 1880. 

No. 1141.— I%e 22nd December 1880,— 3/r. JS, McA. Moir, 
Deputy Conservator, 3rd Grade, reported his return 
from furlough on the 23rd November 1880, and is placed 
in charge of the Tons Forest Division. 

No. 1160.— 2%« 31s/ December 1880.— i/r. 0. Greig, Assis- 
tant Conservator, 2nd Grade, to Assistant Conservator, 
Ist Grade, with effect from the &th November 1880. 

4.— Punjab Gazette- 
No. 403F.— 2%tf 8/A October 1880.— Ifr. C.F, Elliott, 
Officiating Deputy Conservator of Forests, 3rd Grade, 
is confirmed in his appointment. 
No. 407F.— ifr. Z. Q. Smithy Sub-Assistant Conservator 
of Forests, attached to the office of the Conservator of 
Forests, Punjab, is transferred to the Beas Division, 
which he joined oq the forenoon of the 1st Septem- 
ber 1880. 
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No. 482F.— I^Htf 27th October 1880.— Jfr. A. M. Esther, 
AsBistant Conseryator of Forests, 8rd Orade, is pro* 
moted to the 2nd Orade, with effect from the 14th 
September 1880. 

No! 437F.— TAtf 2%th October 1880.— The services of 
Mr. B, H, B. Powell, O.S.^ are placed at the disposal of 
the Goyernment of India in the Home, Beyenue and 
Agricultural Department, for employment on special 
duty in Madras, with effect from the Ist Noyember 
1880, or such date as he may be relieyed of the charge 
of the TTmballa Diyision by Mr, «/. W. Macnabb on return 
from furlough. 

No. ^\.—The 29/A October 1880.— ilfr. JB. Sparling, 
Deputy Conseryator of Forests, Fuel Seserye, North 
Diyision, has obtained leaye of absence on medical certi- 
ficate for one month and twelye days, with effect from 
the afternoon of the 18th September 1880. 

No. 442. — Mr. J. 8. Maokay^ Assistant Conseryator of 
Forests, Gujranwala Diyision, is appointed temporarily 
to the charge of the Fuel Beser?e, North Diyision, 
vice Mr. E, Sparling. 

No. 447.— TA0 Z(Hh October 1880.— In continuation of 
Punjab Qovemment Gazette Notification No. 41F., dated 
20th January 1879, the Hon'ble the Lieutenant-Ooyemor 
is pleased, in exercise of the authority vested in him by 
section 16 of the Indian Forest Act, 1878, to appoint 
the Settlement Commissioner of the Punjab, for the 
time being, to hear appeals from the orders of the 
Forest Settlement Officer of the Jhelum and Shahpur 

Districts. ,, , ,, ^ 

No. 468F.— !%« 20th November 1880.— Ifr. J. C. McDonell, 
Deputy Conseryator of Forests, transferred from Bengal 
to the Punjab, is attached temporarily to the office of 
the Conseryator of Forests, Punjab, with effect from the 
forenoon of the 11th Noyember 1880. 

No. A72F.— The 2Srd November 1880.— Jfr. A. M. Be^her^ 
Assistant Conservator of Forests was, on being relieyed 
of the charge of the Fuel Beserye, South Division, 
appointed to the charge of the Fuel Beserve, North 
Division, with effect from the forenoon of the 2lBt 
October 1880, vice Mr. •/. 8. Mackay, Assistant Conser- 
yator of Forests, who rejoined the Gujranwala Division 
on the same date. 

No. 474F.— ifr. JF. Shakespear^ Assistant Conservator 
of Forests, resumed charge of the Fuel Beserve, 
South Diyision, on the forenoon of the 14th October 
1880, on return from the privilege leave of absence 
cranted to him in Punjab Qovemment Gazette Notifica- 
Son No. 818P., dated 10th August 1880, relieving 
Mr. A. M. Beuiher. 

No. 476F.— if r. JP. D'A. Vincent^ Assistant Conservator 
of Forests, resumed charge of the Plantation Division 
on the forenoon of the 28rd October 1880| on return 
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from the leaye granted to bim in Punjab Oavemmeni 
Gagette Notification No. 266F., dated 5th July 1880, 
leliemg Mr. E. A. Dawn. 

No. 481F.— 2^0 24ah November 1880.— In continnatioa 
of Punjab Oavemmeni Oaxette Notification No. 872F., 
dated 9th September 1880, the undermentioned Officer 
baa been itranted a further eztenaion of leave by Her 
Majesty's Secretary of State for India, as advised in 
list dated 16th October 1880. 



Vami. 


Bervioe. 




Period And nstnra 
of extoniioii. 


lfr.W,Bicli7 




AMutaat OoDMK^ 
▼ator of Forwta, 
litQade. 


oertillMto. 



No. i9&F.—The 7th December 1880.— Ifr. E. 8paflingj 
Deputy Conservator of Forests, is, on the expiration of 
the leave on medical certificate, granted to him in Punjab 
Qavemment Oazette Notification No. 441F., dated 29th 
October 1880, posted temporarily to the Bavi Division, 
which he joined on the Ist November 1880. 

No. 501 F. — In supercession of Punjab Oavemmeni OazeUe 
Notification No. 403F., dated 8th October 1880, Mr. 
C. F. JSnUaif Officiating Deputy Conservator of Forests, 
Punjab, is confirmed in nis appointment, with effect 
from the 80th July 1880, vice Mr. A. PengeUy^ 
deceased. 

No. 627F.— 2ii0 28rJ Deeemier 1880.— Ar. K Leede, 
Deputy Conservator of Forests, transferred from 
the Central Provinces to the Punjab, reported his 
arrival at Lahore on the forenoon of the 8th Decem- 
ber 1880. 

No. 688F.— Ifr. H. Leede^ Deputy Conservator of Fo- 
rests, is attached to the office of the Conservator of 
Forests, Punjab. 

Mr. Leede assumed charge of his duties on the forenoon of 
the 14th December 1880, relieving Mr. J. C. McDanell, 
Deputy Conservator of Forests. 

6.— CraTBAL Fbovhtcbs Oazbtts— 

No. 8702.— !%« 9th October 1880.— The Chief Commissioner 
is pleased to invest Mr. H. Moare^ Assistant Conservator 

86 
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of Fofeatiy Ifogpnr, with the powers dj^ac^bed in section 
71, Act VII. of 1878, (Xhe Indian Forest; Acti), to be ex- 
ercised within the limits of the Nagpiir diBtrict 

No. 3858.— 35b 18tt October 1880.— Three months' pri?i. 
lege leave is granted to Mr» E. Dohha^ Asa^stant Gonser- 
Y^tor of Forests, with effect from 20th instant, or such 
auhsequent d^ pn which he may a?ail himself of it. 

JSc.98SS,-'Xhe 20th October ISSO.^Mr. W. Ekig, Assis- 
tant Conservator of Forests, assumed char^ of the first- 
class reserves, Betul Division, from Mr. Whittall, Deputy 
Oonservator, on Ae afternoon of the 29th September last, 
and of the second-class reserves of the same division on 
tte afternoon of the 6th instant. 

No. 4088.— 2%tf 29^A O«<o&0f* 1880«— TbMe months' privi- 
lege {eave is granted to Lieuten^t-Golonel B.. C. T. Jar- 
rettj F.C, Deputy Conservator of Forests, with effect 
from Ist November, or sudi suboequent date on which hm 
may avail himself of the same. 

No. 4280.-^0 ll^i November 1880.— Lieutenant-Colonel 
M.O,T. j4i^proU^ VjD^ Deputy Conaerjuktor of Forests, 
availed himself of the privilege leave granted him by No- 
tification No. 4088, of the 29th Oetober last, ou tiie fore- 
noon of the 2nd instant. 

No. 428L — Mr. JB. Bobbin AssistantConservator of Forests, 
availed himself of the privilege leave granted him by No- 
tification I^fo, 8853. of 18th October last, on the 27th 
idem« 

ifr. B. D. If. Eooper^ Assistaiit Conservator of' Forests, 
reported nis arrival at Seoni, and assumed chaise of that 
Forest Division from Mr* JB. Dgbbi, oi;i the afternoon of 
the 26tb October last. 

No. 4418a.— 2%i» ISth Niovember 1880.— I<i supercession of 
Notification No. 1824. di|,J»d I4tb May 1880, the Chief 
Commissioner is plcjas^d, under section 75 of Act VII. 
of 1878 (The Indian Forest Act), to prescribe and limit 
the duties of certain Forest Officers^ and to provide for 
the payment of rewards to certain officers and informers 
by the following rules :— 

I. The Oons^rvatpr of Forests, all Deputy Commissioners, Assistant 

Commissioners, Deputy Conservators, Assistant 
Powers of Forest Officers. Conservators, Sub-AasistaQt Conservators 

{whefkef probationers or otherwise), Tahsildars, 
Forest Rsngors, Foresters and Forest (j|Tiards, wliether in permanent or 
temporaiV employment, are appoin^d to do sll acts and exercise aQ 
powers that are provided -by tke Adt to be done or ezevcised by any 
Forest Officer. 

II. With the exceptions provided by roles III. and IV. the . pcywers 
mentioned in the third column of the following schedule will be exercised 
\^ the offioers liientioned in the first eolomn of the sao^ aohedR^e oppo- 
site whieh tbey appear. 



Digitized by 



Google 



EtTBACTS FKOM OniCIAS. QAEtMii. 



ir& 



OltM^ of OOoen «iBpo«effitt« 



8«etioiioftIie 
A«t vnd0t 

which p< wen 



I Bilflf dMMlptioB of B^tove of poiran 
L oonlsrred. 



I.— All D^nty ContetTitori, AmSb. 
tMit CoDtenratori and 8ab-A«- 
■iBUnt GoBfervston when ia 
ohjirge of Vdre«t dhisioo. 



IL— AUDepotr CoinxniMioiierf, A*. 
aistani Commteionen,' Ifepnty 
CwmnUon, AitiftMit Goneech 
▼•ton, 8ab-AMtsUat Coneer. 
vston Mid Tahefldtei and a 
fontt JUofen. 



To pablish tnaBtotion of ilolifloitk»M 

of neer? ad ibrealB. 
To notifr teMopa dorifif wbieh tlM 

Kindliiiff, fto.^of Jin 1i not prohiUted. 
To notify dei»ofeB for drU^ timber, Ao. 
To issue notioe to elnimante otdrifk 

timber, fto. 
To dMoe ^laiiM todnft timber, fto. 
To receiTe payments on noeoiuit of 

drift timber, fto. 
ToieUioratpradiioelbr Oofenunwt 



m.— Au 



nt donae 



JonaerretorL Forest Han- 
sad Voresforc •pedallT 

antborised in that behalf by the 

COBMCTMor of IfOIMtl. 



To direct relesse of prup er ij seiied. 



To permit aoto otherwise prohibited in 

reserved forests. 
To take possession of fbfost prodnoe 

reteMdtoiA esttfoner off AeiVU. 

of 1878. 



in. ^e Oonservator of Foresfs is enipoir. 
TawBH of CoAMmton. ered to exercise all or any of the powers confer- 
red in the' foregoing tehedoto. 
lY. In respect of second class Beserved Forestsi Deptftjr Oommis* 
FoWe^ otteputy Cbm- siofters Will exercise all or unr m the powers' 
mimpnen. et>nferred on the Conservator of Fcrestr. 

V. The Conservator of Forests is empowered, under section 84 of 
the Act, witli the previous sanction of the Gomnussioner of the Division, 
to stop' wisys and watercourses in reserved forester subject to the provi- 
nons of that section. 
y I. All Bevenue Ofto^rs below the ranir of TahsiMar, and all PoUoe 
- . _ _^ ,. Officers up t6 and inehidhig Inspeetoi^, and aQ 

J!"fS^Q^"X Forest pftceij including cleri^^ 
iS»iTeSwardir^ ^^^^ '^® "^'^ o' 8nb-Assistttt*l Ooiiservator, as' 

Well as persons not in the pablie' service, ar^ 
dsgible for rewards nndex^ the foAowing rules :-^ 
YIL Ott oonvi<M£o& of sb offender, die Magistrate by whom the oas»' 
^ _, . . . has been decided is anthoriMd to grant a inward* 

oST^wT^wTklS "^ «««^"*« the MtSmted T«10B of the timber 
beeil A pxtM^cutlon. ^' ^^^^ fbrest prodnoe, or other articles confiscat- 

ed, ;p;«v the amount of any fine inqiosed (ai»i not' 
exceeding Bs. 100) in such prbportions as he may think fit, to any per- 
son or persons who may have contributed to the seizaie Of the property' 
confiscated or the conviction of the offender. 

VIII. if iaany oase the Magistrate considers that more than Rs. 100 
should be distributed as rewards, he shall submit his recommendation for 
a lareer reward through the Conservator of Forests tot the orders' of the' 
Local Government, giving his reason for the same. 

IX. In cases where, under section 67 of the Indian 1?orest Act, a Forest 

Officer has accepted a sum of money as com- 
whA ^ flff *** *h«^t pensation for any damage which may liave been 
compotodSl^"** committed, the Conservator of Forests may 

authorize the payment of a portion of the amount 
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realised as a reward to anr person or persons who may have contributed 
to the disooTery of the o£rander. 

No. 4605.— 7;itf 7th Number 1880.— Under seetion 26 of 
Act VII of 1878 (The Indian Porest Act), and with the 
sanction of the Goyemor-G-eneral in Council, the Chief 
Commissioner is pleased to declare that the undermen- 
tioned portion of the 2nd Class Beserved Forests of the 
Mandla District shall, from this date, cease to be a reserv- 
ed forest:—- 

A. R. P. 
Dhoura nala... ... 1,559 

No. 4812.— !:»« 2kth Deeember 1880. — Jfr . JT, Rinff, Assistant 
Conservator of Forests, haying reported his arrival at 
Madras from furlough on the 12th September last, the 
usual subsidiary leave is granted him to enable him to 
Join his appointment at Betul in these Provinces. 
No. 4796.— Tiitf 2Srd December 1880.— In exercise of the 
powers conferred bv section 19, Act YII of 1878, the Chief 
Commissioner is pleased to declare the forests specified 
below, to be Reserved Forests from this dato : — 

Mawa Bttdkon, in Tahsil Eurai, in the Sau^r district : bounded on 
the north by the village lands of Jaman Kheri and Ghorat, on the east 
by the village lands of Ghorat and Khiria, on the south by the village 
lands of Ba&OD, and on the west b]r the village lands of Bmaita. 

MauM Pithoria, in Tahsil Eurai, in the Saugor district : bounded on 
the north by the Chandrapura block of No. I v . or Bandri Reserved 
Forest, on the east by the village hmds of Pithoria, on the south by the 
village lands of Chiraru and Parasri, and on the west by the village 
lands of Semra Jambudwip and fianmantpahari. 

Mauta Chiraru in Tahsil Eurai, in the Saugor district : bounded on 
the north hv the village lands of Pithoria, on ue east by the village 
lands of Pithoria, Pirei and the Pirei block of No. Iv. or Bandri 
Reserved Forest, on the south by the Pirei block No. IV. Bandri 
Reserved Forest, and on the west by the village lands of Chiraru. 

Mauta Semra Jambudwip and Eanera Gond, in Tahsil Eurai in the 
Saugor district : bounded on the north by the vUAage lands of Eanera 
Gond and Hanmantpahari, on the east by the village lands of Semra 
Jambudwip, on the south by the villa^y^e lands of Parasri and the Jamu- 
nia Dhiraj tract of No. XII. or Basia Gond Reserved Forest, and on 
the west by the Emanpur and Chouka Pathari tracts of No. XII. or 
Basia Good Reserved Forest. 

Mauta liaheria, in Tahsil Eurai, in^the Saugor district : bounded on 
the north by the village lands of Baheria and Chouka Pathari and the 
Jamonia Dnirsi tract No. XQ. of Basia Gond Reserved Forest, on the 
east by the village lands of Parasri and the Maria tract of the above 
Reserved Forest, on the south by the Basia Gond tract of the above 
Reserved Forest, and on the west by the village lands of Basia Goad, 

Mauza Hanota, in Tahsil Eurai, in the Saugor district, comprising 
an area of 132 acres : bounded by the Reserved Forests of ^litosa, 
Dewal, Patgaon and Hanota. 

6.*--BBin8H BoBicAH Oazbttb.— 

No. eS.^The ISih September 1880.— The forest situated 
in the Hlaing township, Hanthawaddy district, bounded 
as below, having been sanctioned by the Chief Com- 
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misaioner as a Goyernment reserved forest, under 
sections 13 and 14 of the Forest Rales of 1865, is 
hereby notified as the Oie-kan State Beserve^ subject 
only to the rights enumerated in the statement of 
rights. 

Area, — about 125 square miles. 

No. 64.— 2%« V^th September 1880.— It is hereby noted 
that the Chief Commiasioner has sanctioned as a Oovem- 
ment resenred forest, in accordance with sections 18 
and 14 of the Forest Bules of 1865, the forest situated 
in the Shway-gyin district, Tenasserim division* The 
reserve will be known as the Eyane-toung State 
Beterve, Its area is about 1^ square miles. The privi- 
leges to be allowed to the public within the limits 
of the reserve are shown in the statement hereto 
appended. 

No. 68.— 2!&« 28rJ September 1880.— Hfr. 0. W. Palmer, 
Assistant Conservator of Forests, 2nd Grade, is pro- 
moted to the 1st Grade of Assistant Conservators, witii 
effect from the Ist April 1880. 

No. 69. — Mr. JUT. Hearle^ Assistant Conservator of Forests, 
drd Grade, is promoted to the 2nd Grade of Assistant 
Conservators, with effect from the 7th June 1880. 

No. 70.-2'^ 24ith September 1880.— Jfr. John NUlet 
Assistant Conservator of Forests, availed himself, on 
the forenoon of the 1st instant, of the privilege leave 
granted to him in this Department Notification No. 55, 
dated the 6th August 1880. 

No. 408.— 2%0 23ri September 1880.— ITr. F. S. Oopieeton, 
O.S.f relinquished charge of his duties in connection 
with forest demarcation in the Toungoo district on the 
24th May 1880. 

No. 7i.—The dOth September 1880.— It is hereby notified 
that the Chief Commissioner has sanctioned, as a Govern- 
ment reserved forest, in accordance with sections 18 and 
14 of the Forest Rules of 1865, the forest situated in 
the Amherst district, Tenasserim division. The reserve 
will be known as the Ka-maw-kala State Reserve. Its 
area is about nine square miles :— 

Boundaries, 

North.-^the Day-law stream. 

JKflw^.— The Thoimg-yin river. 

South. — A demaroatod line from a point on the Thoung-yin river fast 
above the Ka-maw-kala rapids, following the southern foot of the "Ka- 
maw-kala range to the crest of the Meh-paleh east watershed. 

West^The Meh-paleh east watershed range. 

No. 76.— 2%0 SOth September 1880.— It is hereby noti- 
fied that the Chief Commissioner has sanctioned, as a 
Government reserved forest, in accordance with sections 
13 and 14 of the Forest Bules of 1865, the forest 
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sitmited in the Amhent district, TmmtieAm difision, 
bounded as below. The reMrve wilt bd khoihi tm the 
iieh'ka-n$h Stale Sekerw. Its avea is atxoat 30 square 
miles. ^ The privileges to be allowed to the public within 
the limits of the reserve are shown in the Mteiftent 

No. 77.— 2%tf 80M aeplembeP 1880;-^It is hereby notified 
that the Chief Commissioner has sanetionedi as a Govern- 
ment reserved forest, in accordance with sections 18 
and U of the Forest Rules of 1865, the forest attuated in 
the Amherst district, T^nasseriiu division, bounded as 

- below. The reserve will be known ae the Meh^aala State 
Beierve. Its area is about 10 square milee^ The privi* 
leges to be allowed to the pubUo within the Utiuts of the 
reserve are shown in the statement 

lSo.m^Tha90th September 188ar^It is hereby notified 
that the Chief Commissioner has Ainctioned, as a 
Gov^nment reserved forest, in ae^ordaoce with lections 
la add 14 of the Foreist Sales of 1865, tise for^t situat- 
ed in the Amherst district, TJMiiMBfiiki division, bounded 
as below. The reserve vrill bd InoWn as fhe Kyoak-hei 
State Reeene, It8are»is about 19 i^mcrb miiee. The 
privilege to bd allowed t^ thei pnblte withki the limits of 
the reserve are shown in thd staVement. 

Vo. 79.— 2%9 lith October 1880.— It is hereby notied that 
the Chief Commissioner has sanctioned, as a d-ovemment 
reserved forest, in accordance with sections 18 and 14 
of theFdrestRuleSof 186S, the for^t situated in the 
Toungoo district, Teliasserim (fivisio^, ftouilided as below. 
The reserve will be known as the lo-boun^ State £0- 
$erve. Its area is about &45 squaore miles. The pri- 
vileges to bd allowed to the public within' fShd limits of 
the reserve are shown in thejstatement. 

No. 88.— 2%^ 17^ November 1880.-^Mr. John Niebei, 
Assistant Conservator of Forests,, repotted hie return 
from, tha privil^^ leave granted to* him in this Depart- 
ment Notification No. 55, dated the 6th August 1880, 
on the 29th- ultimo. The nnezpired portion <S^his leave 
is accordingly cancelled. 

No. 89.— 2%0 Uth December 1880.— The Chief Commissioner 
sanctions the promotion of Mr. J, N. Pickards Assistant 
Conservator of Forests in British Burma, from the drd 
to the 2nd Grade of Assistant Conservators, with dfibct 
from the 8th November 1880. 

No; 482.-^l%tf llih i^ov^mft^r 1880:-^At the tfxaminirtaon' 
held in Bitngoon on the 8th November 1880, and fblloW- 
ing days, the undermentioned officers passed tho tests 
in the Burmese language prescribed in this Department 
Notification No. 202, dated the 19th September^ 1876 :— 

By the Higher Stamdofd: 

Mr. J; SUbet^ Assistant Conservatox' of Forestb. 
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JS^ ike Ifow&r Stgniard: 

Kr. i. iT; ^lard, AMiitant GoMeimtor of Boreeta, with 
eredU. 

Kir. S, B. Ward, Aanstant Gontenralov of Foresii. 

No. 90.— 1%« 28r4 JDeember 1880.-* Ifr. 21 il. Sauxwett, 
who has been appointed by the Secretary of State for 
India an Assistant Conserrator of ForQ3t8 in British 
Burma, reported, bis arrival in Rangoon on the 22nd 
instant^ before noon. 

Jfp. BmmtM k posted to the Thaigawaddj XHvisioni Fegn 
Itarest Cirde. 

IFo. 98.— *2^ ^th Deeember 1880.— Xbe following notifica- 
tion is issued, by order of the Chief Coonissioner, under 
the proYisions of Rule XII. of the Rules for tho Adminis- 
tration of Forests in British Bunoa, dated the 2nd 
August 1860, in cpntinuation of Berenuq Department 
Notification No. 71, dated the 29rd S^ptomber 1880, and 
with reference to the concluding portion of paragraph 1 
of Notification No. 88, d^tod the 8<^ March 1876 :— 

Within the GoTernment forests no Thitto trpes {Sandaricum wdieum) 
of below 10 feet in girth, measured at six feet firom the ground, may b^ 
foUed, out, tipped, or otherwise used without a permit granted br an 
officer duly authorized in that behalf, except when they ace cut down 
ill GtoKing groupd bow&fid^ for the purpose of cultiTatknu 

Tl^p nptifieation shall haire eflbot mm tbe dAte thecee^ namely^ th« 
24th Decembec 1880^ 

7. — Htsobb Gazette- 
No. 114.-2^ Xm^ October 1880.^ Jfr. D. Jl. HtOehina, 
Assistant Convervatpr of Forests, Nuudydroog DiFisioQ^ 
is grafted exawipation le^re froyo;! the I4m initant to th« 
1st November 1880, inclusiye, under Chapter I, paira- 
gniiph 22, of the Foreet Deipactmout Code. 

No. l^^The im Ncvemher 1880.— JIfr. P. X: Euiehmi, 
Assistant Conseryatior of Forests, Nundydroog Dl?i0ion»^ 
1^« pasaed the prescTibe4 examination m Kwa r ea d by 

No. 180.«^2%9 Wth November 1880.— Jft*. D. B. HtOekine, 
Assiatant Conservator of Forests, Nundydroog I>iyision,. 
ofBciating in the Ist Grade, is confirmed in that grade 
firom the 2nd NoTember 1880, the date of his paaeing the. 
Higher Standard Examination in Kanarese, under the 
provisions of para. lY of Circular Resolution of the. 
Government of India, Bome, Revenue and Agncalturtd 
Department. No. 5 F., dalied 23rd February 1880. 

&— ASQAH Gazette — 

No. 2es.^ThsSth October 1880.— Jlfr. T. J. CawipbeU, of the. 
Revepue Survey, is appointed, as a tempcmury. msmater 
to officiate as a Sub*Assiataat Conservator of Foveala in 
AssaiQi and is appeiatad to the Tespur Qiviaioa. 
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No. 269.— Ifr. D. P. CapeUmd, Sab-Asmstant Coaservator 
of Forests, is transferred from the Tespor to the Gkil- 
pAra Division. 

No. Bl9.^Tke ISih November 1880.— 2fr. O. Maim, Conser- 
vator of Forests, Assam, arailed himself of the privilege 
leave granted in Notification No. 2i5, dated the 2drd 
September 1880, and made over charge of his duties to 
Mr. W. B. Fisher^ Assistant-Conservator of Forests 
Ist Orade, on the forenoon of the 18th October 1880. 

No. 82.— 2itf 6th November 1880.- In exercise of the 
powers conferred by section 41 of Act VII. of 1878 
(the Indian Forest Act, 1878), and in supersession of 
the rules published in the Bevenue Department Notifi- 
cation No. 10, of the 11th May 1880, the Chief Com- 
missioner of Assam is pleased to make, and, with the 
sanction of the Oovemor-Oeneral in Council, to publish, 
the following rules, which shall come into force on and 
from the 1st January next : — 

Oachab Biym Bulks* 

L^AU words oied in these rales and defined in Aot VII. of 1878 (the 
Indian Forest Act, 1878) ehall be deemed to have the meanings respec-. 
tively attribnted to them by the said Aot 

II.— Pssses mav be granted for all timber and other forest prodnoe 
brought down by the BadLk and £&takfa61 riven or any of their tributaries 
in the distriot of Cachar, at the following revenue stations :— 

Sonaimukb, on the Bar4k river ; 

Sealtek, on the Bar4k river ; and 

Jafferbund on the K4t&kbil river ; 

or at such other revenne stations as the Chief Committioner may, from 
time to time, by notification in the Asican Oazette, prescribe. 

TTT. — ^All amounts due to Grovemment in respect of such timber or 
forest produce, whether as duty, royalty, or on any other account^ shall 
be paia into the Silohar tahsu treasury, or into the HaiUk&ndi or K&ti- 
gori tahsil treasuries, or at such other places, as the Chief Commissioner 
may from time to time, by notification in tjie Assam QuzeUe^ prescribe ; 
and the treasury receipts shall be handed to the Forest Officer in charee 
of the revenue stations, who shall thereupon, if requested to do so by 
the person in charge of such timber or forest produce, grant a pass for 
the same, in such form as the Chief Commissioner may from time to 
time prescribe. 

rV.— If such timber or other forest produce is brought from private 
land in British India, in respect of whioh the Grovemment has not the 
right to levy a royalty or other payment, and accordingly nothing is due 
to Government thereon, the Forest Officer shall grant a pass for the 
same on production of a certificate in the form appended to these rules, 
and fiignea .>y the owner of the land whence the tmiber or other forest 
produce has been derived, or by his agent authorized in that bohalf. 
Such oertificate, if a pass has been granted in exchange for it, shall be 
detained by the ofSoer granting the same: Provided that the Forest 
Officer may decline to ffrant such pass if he has reason to believe the 
oertificate to be false. No pass shall be granted except in exchange either 
for a treasury recript or for a certificate as hereinbefore provided. 



Digitized by 



Google 



BXTBACTS FHOlf OmCIAL 0AHTTS8. 281 

y .— For the issae of snoh pastes, fees will be levied as follows :— 

B«.A«. 

(1) For eimj nft of tiinl>er or bambooi or boat otrrying timber or bambooi, 

and for eyerj rmft or boat oarryifiip charooal 1 

(2) For eyery raft of oanes or boat earrying eanes 8 

(8) For every raft of thatching-grafls and reeda or ekra or boat earrying 

ibeiame.. < 4 

Provided that no fees shall be levied for passes granted in respect of 
timber and other forest produce brought from private land in nritish 
India. 

YI. — No i>erson shall move any timber or other forest produce below 
any of the said stations, xmtil a pass has been granted by the Forest 
Officer in charge of such station. 

yn. — Should the persons in charge of any timber or other forest pro- 
duce brought down the Badik and KktkVhil Bivers or any of their tribu- 
taries in the district of Cachar, desire to land such timber or other forest 
produce before reaching any of the said stations, therf shall obtain the 
permission in writing of the Forest Officer in charge of the nearest sta- 
tion. If such officer deems fit to grant such permission, he shall examine 
and measure the timber and other forest produce, and shall, on being 
handed the treasury receipt acknowledging payment of the amount dae 
to Government thereon, or m lieu thereof a certificate of origin as pres- 
cribed in Rule IV., ^ant a pass as hereinbefore prescribed. 

yill. — Except with the permission in writing of the Forest Officer, 
no timber or other forest proauce in transit on the Barik and £4t4kh41 
Bivers, or any of their tributaries in the district of Cachar, may be land- 
ed or-removed inland, nor may such timber be cut up, or converted, 
before a pass has been granted by the Forest Officer for the same. 

IX. — All timber and other forest produce which is brought down any 
river in the district of Cachar may oe stopped and inspected bv anv 
Forest Officer or Police Officer ; and all persons in charge or such 
timber or forest produce shall be bound to produce any passes which 
may have been granted to them under theee rules, when called upon to 
do so by such Forest Officer or Police Officer. 

X — Any person infringing any provision of these rules shall be 
punished with imprisonment of either description which may extend to 
six months, or with fine which may extend to five hundred rupees, or 
with both. 

Certificate qf Origin required under the provisione of the Cachar River 
Mulee/or private timber or other forest produce. 

1. Name, caste, and father's name, of the owner of the land whence 
the forest produce covered by this certificate was derived :— • 

2. Besidence of the owner of the land whence the forest produce 
covered by this certificate was derived :— 

3. Name of village or estate where the timber or other forest produce 
was cut :-* 

•••••••••••••••••• •••••••.•••••• •••,*.••» .••••^•t «■••.«.••• 

4. Description of timber or other forest produce :— ^ 

5. Amount of timber or other forest produce :•« 

••••«••• ••■•■•••• ■••••• •••••••■•••••••<••••••••••••••••••••••••••••• ,••*••■•«•••••••••••••••••• 
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6. Name, caste, father's aame, and reridenee of person in charge of 
timber or other forest produce :— 

7. Destination to which the earf|*o is to be oonyeyed :— 



I., A. B., son of C. D., the person named in the first entrr abore (or 
lis agent duUf empowered to grant this certificate), do hereby declare 
that the timber (or other forest prodace, as the case may be) specified in 
this certificate vas cut upon my (or, my prinoipaVs) private land, and 
that no portion of the aaid tmiber (or otner forest produce, as the case 
may be) is the property of Goyemment or prod]i4)ed on GoTomment 
hmd. 

(Signed) A. B. 

No. MS.^The mh December ISSO.^Jfr. J. J. CampMl, 
Officiating Sub-Aasiatant Consenrator of Foreata, received 
charge of the Tezpur Forest Division on the afternoon of 
the dOth November 1880, from Babu Ja^ Narayan Dae^ 
Forest Banger. 
9.— -BoiCBAT Oasbttb — 

The 22nd October 1880.— Iff . J. O. Stohie, Acting Sub-AasiB. 
tant Conservator of Forests, Poona, 8rd Grade, report- 
ed his arrival for duty to the Deputy Conservator of 
Forests, Foonai on the 7th September 1880, before office 
hours. 

No. 6211.-^In exercise of the powers conferred by section 
4 of the Indian Forest Act, 1878, Government are 
pleased to appoint Mr* A, Shewan^ Extra Second Assis- 
tant Collector, Satara, to be Forest Settlement Officer 
in the undermentioned Taluka of the Satara CoUectorate, 
for the purposes set forth in section 4i, clause (c) and 
sections 28 and 84 of the said Act : — 

Talukab— W4i, Javli, Patau, Satara, £arad, and Walwa. 

2. Under section 16 of the said Act Government are also 
pleased to appoint the Collector of Satara to hear 
appeals from orders passed by the aforesaid Forest 
Settlement Officer under sections 10, 11, 14, or 15 of the 
said Act. 

No. 5960.— T^e; llth November 1880.— Ifr. G. K. Betham, 
Assistant Conservator of Forests, 2nd Grade, is pro- 
moted to the Ist Grade, with effect from 1st September 
1880. 

The llth December 1880.— JfMr«. 21 B. Fry and 22. C. 

Wroughton^ Assistant Conservators of Forests, respec- 
. tively delivered over and received charge of the Ndsik 

District Forest Office, on the 7th December 1880, before 

office hours. 
Mr. J, 0. Siobie, Acting Sub-Assistant Conservator of 

Forests, on proceeding to take up an appointment in the 

Land Transport Corps, handed over charge of the Bhor 
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State Forest Demarcation Office on the 4th December 
1880 to Major Godfrey^ Assistant Superintendent, fte- 
venue Survey, after office hours. 

The I4dh December 1880.— l£r. O. A, HigUj Assistant Con- 
s^'rvator of Forests, and Jfr. Woman Bamchandra Oqunde, 
Head Clerk to the Conservator of Forests, Northern 
Division, respectively delivered over and received charg.e 
of the Ahmednagar District Forest Office on the 6th 
December 1880, after office hours. 

No. 6675.— 5%tf 16th December 1880.— In exercise of the 
powers conferred by section 4 of the Indian Forest Act, 
1878, His Excellency the Ghovernor in Council is pleased to 
appoint Mr, 0. E. Frosty First Assistant Collector of 
I^^sik, to be Forest Settlement Officer in the Mdlegaon, 
Ntodgaon, Bigl&a and Edlvan T^lukas of that District, 
for the purposes set forth in section 4, clause (e) and 
section 84 of the said Act. 

The I7th December 1880. — Mr. 8, Somidge^ Acting Assistant 
Conservator of Forests, and Mr, T. JS. Vry^ Assistant 
Conservator of Forests, respectively delivered over and 
received charge of the Forest Office, G-ujardt Circle, on 
the 10th December 1880, before office hours. 

The 2Brd December 1880.— Iff. 8. Momidge^ Sub-Assistant 
Conservator of Forests, received charge of the Demarca. 
tion Office, Bhor State, from Major Qodfrey^ Assistant 
Superintendent, Bevenue Survey, on the 18th December 
1880, after office hours. 

We regret that as we do not receive the Madras Oasette^ we 
are unable to give notifications from that Presidency. 
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S^nrg <^mii School 

Most of our readers will have learnt ere this that great 
chaDges have lately taken place at the Nancy Forest School. 
M. Nanquette^ who presided over the Institntion as Director 
for more than 20 years, and under whose direction many of 
our Indian Forest Officers have received their professional 
education, retired on his pension in October last, having 
attained the prescribed age of 65 years, and M. Mathieu 
retired at the same time. M. Mathieu was a few years older 
than M. Nanquette> but the Government requested him to 
remain, in order to complete the arrangement* of the rich 
collection of woods and other forest produce, which have 
increased much of late years, notably by the addition of 
our collection sent from India to tl^ Paris Exhibition in 
1878. 

It is no disparagement to the merits of their successors to 
say that the retirement of these two distinguished officers will 
be felt as a great loss to the Forest School, and the friendly 
interest with which M. Nanquette and M. Mathieu directed 
and assisted the studies of the English students will long 
be gratefully remembered by many Forest Officers in 
India. 

The President of the French Republic has appointed M. A. 
Puton as Director of the School. M. Puton received his 
professional education at Nancy, and^ after being employed 
during a series of years in the active service, was appointed 
to succeed M. Meaume as Professor of Jurisprudence* In 
French Forest Literature, M. Puton's name is well known 
by several manuals and otfier books, the first of which was his 
^^ Servics jidministrati/ des CAe/s de Cantannement, which appear- 
ed in 1870. He also published a brief and popular manual, 
chiefly intended for the use of Subordinate Officers and private 
propnetors of forests, and entitled, ^' AmSnagement des ForiuJ'* 
a second edition of which appeared in 1874. Quite lately, in 
1880, he published with M, Guyot^ the Assistant Professor of 
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Jariftprudence, a small book entitled^ ^ Cantrainie par Carps 
enmatiire crimineUe et foreitOre^^ 

Of the other ehan^es which have been made at the School, 
it will suffice to mention that M. Bagneris has sacceeded 
M. Mathien as Depntj Director ; that H. Fliche has become 
Professor of Natural History; and thatM. Gnyot has replaced 
M. Bagneris as Director of Studies. 

M. Puton, writing on 26th November, speaks in high terms 
of the *^ promotion" of 1880| and says they were all to be 
young men who mean to work bard and to push their way 
in the world. 

D.B. 



|l«9ort on the Sf^xtsii o|[ |lta«rttiit& 

Bt B. Thompson, Deputy Conservator of Forests. 

{Continued from p. 24L) 
Part IL— Descbiptivb and Fobbst Management. 

Befobb proceeding with a detailed desoription, and rules for 
PreUmiiiary Be- the future management of the various 
mukM. forest properties of Mauritius, it will be as 

well to take a brief notice of the Ordinances under which the 
creation and protection of some at least of these properties are 
carried out. 

The laws which govern forest property, both public and 

Font! Uwa of private, in this (Jolony, are contained in 
Mauritiiu. Ordinance No. 18 of 1874 (as amended) 

and Ordinance No. 13 of 1876 ; the latter consolidating, as it 
were, all previous enactments of the same nature. These 
two Ordinances, therefore, constitute the whole forest laws 
of Mauritius, in so far at least as we are concerned with 
them. 

Ordinance No. 18 of 1874, as amended by Ordinance No. 

Ordiunoe No. 18 of 15 of 1875, regulates the sale of Grown 
1^74. lands, and excepts from such sale, the strip 

of land round the coast known as the ^^ Pas C^metriques,*' 
and the Mountain and River Reserves, when such are the pro- 
perty of Government. It provides, however, for the lease of 
the ^' Pas G^m^triques,'' but only on condition that the land 
is planted with trees within a period of five years, and at 
the annual rate of one-fifth of the land so leased. It also pro- 
vides heavy penalties for any breach of the conditions of con- 
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tract of lease^ and it empowers a lessee to cut and remove 
trees of twenty years' growth, bnt not more than one-tenth of 
the trees dnring any one year, provided and on condition also 
that the land so denuded be at once replanted. Heavy penal- 
lies are provided in the case of any breach of these conditions. 
It, however^ empowers a lessee to apply for and obtain the 
sanction, in writing, of the Sarveyor-Geiieral, to thin and 
pmne his trees. 

It prohibits the free grant of Crown land^ except when such 
land is required for religious, charitable or educational pur- 
poses, when a grant or concession at nominal rates, is permit- 
ted, and for so long only as the land is applied to such 
purposes. 

It likewise provides that sales of Crown lands shall be by 
public auction ; and the leases of such lands shall be granted 
either by public competition or by private contract It also 
prescribe the method of procedure to be observed in all such 
cases. 

It prohibits the grant of jcuUsaneei limited or unlimited ; 
and lays down the action to be taken with reference to squat- 
ters on Orown lands. It requires that the Surveyor-General 
shall watch over Curatelle lands ; and appoints him to be the 
chief executive Forest Officer in the Colony, with powers 
to appointi dismiss or otherwise punish Forest Bangers. All 
Forest Bangers are required by this law, on being appointed, 
to be sworn before a Stipenaiary Magistrate. The Surveyor- 
General may likewise appoint Forest Keepers to wateh over 
the forest lands of private owners on their so requiring. Rules 
are prescribed for the engagement of Forest Bangers before 
the Stipendiary Magistrate of Port Louis ; no Forest Banger 
being engaged for any longer term than two years. A noti- 
fication of all appointments of Forest Bangers^ or Forest 
Keepers, is required to appear in the Government Gazette ; 
and such notice of appointment is considered sufficient 
evidence, before any Court of Justice, as to the right of such 
Forest Banger or Forest Keeper to enforce the provisions of 
the Ordinance. 

It likewise enacte that the Police Force of the Colony shall 
at all times have the same rights and duties as Forest Bimgers ; 
and that every Forest Banger, Keeper or other person quali- 
fied to act as a Forest Sanger, shall be deemed a public 
functionary. 

Ordinance No. 13 of 1875 is, however, more comprehensive 
Ordtuuioe No. 18 of in its scope, and may be considered the law 
^^^ governing all classes of forest property in 

the Island. Ite provisions are judicious, and are so framed as 
to meet all the varying and peeuHar conditions of the people 
and the properties it purposes to protect and to deal with. 
It confirms the office of Surveyor-General as the Chief 
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Executive Forest Officer of the Colony. The following: 
ia an ontline of this ezoeUent and comprehensive Forest 
Code :— 

Chapter I deals with definitions and interpretations of Crown 
lands ; Pas O^m^triqnes ; Mountain Reserve line ; Moun- 
tain Reserves, Base Line; Mountain Range, River Reserves; 
Marshes^ Ac, &e. ; 

Chapter II makes provisions for dealing with the deetruc- 
tion of timber caused on Reserves^ Plantations and Forests ; 

Chapter III deals with the survey and demarcation of 
Mountain Reserves ; 

Chapter IV empowers the Gk>vemor in Executive Council 
to make Regulations^ from time to time, for the purpose of 
carrying out the provisions of this Ordinance^ and to alter or 
revoke the same ; 

Chapter Y makes provisions for enforcing and carrying out 
of the law; and 

Chapter VI lays down the legal procedure to be observed. 

These six chapters contain all the necessary Legislation that 
it is possible to desircj or likely to be wanted in Mauritius 
for many years yet to come. It may> however, be necessary 
to consider whether the articles, referring to River and Moun- 
tain Reserves^ will not require amendment, the reasons for 
which will be given later on. 

The following sketch shows the establishments employed, 

Bni*ii« Fonrt Under existing circumstances, for forest 
BaubUahmenta. protection and management ia Mauri- 

tius: — 

The Protective Establishment consists of a force^ on the 
permanent staff, of 30 Forest Rangers, headed by an official 
styled the Guardian of Woods and Forests. This Protective 
Establishment is directly subordinate to the Surveyor-General, 
and receiving its orders direct from him. In addition to and 
exclusive of the above force, and with the ccmtrol of which 
he has nothing to do whatsoever, is appointed a Director of 
Woods and Forests. The duties of this officer appear to be 
that he is required to carry out the work of raising plantations, 
restocking the natural forests with the more valuable kinds of 
trees, has charge of existing plantations and the working of 
the Crown forests. 

The establishments employed to aid him in carrying out 
these duties being of a temporary nature, are charged to such 
works. As the Director of Woods and Forests ia technically 
a trained officer, for he is also the Director of die Royal Bota- 
nical Gardens of Mauritius, it does appear anomalous that one 
of the principal duties of a Conservator of Forests should not 
vest with him, but with the Surveyor-General. However, 
since the law has appointed the latter Chief Guardian of Woods 
and Forests, the arrangement must stand. 
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GonttHotion of the The followincr is the Constitution of the 
FoMft Fowo. Forest Force and its yearly cost to the Colony : 

Yearly Salary. 

1 Guardian of Woods and Forests 

2 I Class Forest Rangers at Rs. 1,080 
2 II Class Forest Rangers ,, 900 
5 III Class do. „ 700 
2 IV Class do. „ 480 

19 IV Class do. „ 860 



Total annnal cost ... Rs. 16,760 
To the above should be added the annual salary 
allowed to the Director of Woods and Forests... Rs. 1,200 



Bs. 


1,500 


» 


2,160 


)) 


1,800 


n 


3,500 


. n 


960 


» 


6,840 



Making a total charge of ••• Be; 17,960 

In addition to the above establishments there are what are 
called Keepers of Crown and Curatelle lands. It is believed 
that at present there are three, if not four, such officials, 
appointed and paid by Uie Surveyor-General. 

^ The distribution of the Forest Force i» 
duiie* of^ Fofit as follows, and is given here only in 
Bangers the abstract :— 

District oKPoft Loai«— area 10 aqnare miles ... 1 II Claas Ranger. 

8 IV do. 

Total ... 4 

District of Moka— area 68 square miles ... 1 I Class Ranger. 

2 IV do. 

Total ... 3 

District of PlainesWilbems— awa 70 sqnaro miles ... 1 I Class Ranger. 

1 III do. 
5 IV do. 
1 Curatelle Keeper. 

Total ... 8 

District of Grand Port— area 112 square miles ... 1 II Class Ranger. 

5 IV do. 

Total ... 6 

District of Savanne— area 92 square miles ... 1 III Class Ranger. 

1 IV do. 

Total ... 2 
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Districfc of Flaoq— ar«A 113 sqaare mtles ... 1 III Clasg Ranger. 

3 IV do. 

1 Keeper of Crown 
— lands. 

Total ... 5 

Districts of Pamplemoasses and Riviere dn Bern* 

part— area 145 square miles ••• 1 III Class Ranarer. 

2 lY do. 

Total ... 3 

District of Black River— area 95 square miles ... 1 III Class Ranger. 

1 IV do. 
1 Caratelle Keeper. 

Total ... S 

The daties of this Force oonaiat merely in gntrding Grown 
laoda, and protecting Monntain and River ReserFCs ; arreatiDg 
and proeecating offenders ; and enforcing generally the provi- 
sions of Ordinances No. 18 of 1874. and No. 13 of 1875. In 
fact, their duties are strictly those of Police. 

The Forest Laws of Manritius, however^ legalise ihe same 
and similar duties being performed by the regular Police Force 
of the Colony. Under those circumstances, therefore, it would 
appear that the present Forest Banger Staff is not only ample, 
but almost superfluous. 

There is, however, some misunderstanding on the subject, 
the result of which is that the forest protective duties have 
been withdrawn from the Police, and wnich would appear to 
be contrary to the direct provisions of the law. NeverUieless 
it is obvious that a considerable part of the duties, now per- 
formed by ihe Forest Staff, could easily be performed, and witli 
great advantage, by the existing Police Force ; such as the 
protection of River and Mountain Reserves and the ^^Pas 
O^om^triques,'' which the law directs shall be protected, and 
permanently maintained in wood, and which would practically 
amount to nothing more than the protection of public property, 
for which the Police Force is the constituted guardian. 

Were the misunderstanding, which has been alluded to, 
removed, it would have the effect of releasing the Forest 
Bangers from some considerable part of their present duties ; 
and which would enable them then to attend to the more legiti- 
mate work lying within the Crown forests and phmtations of 
the Colony. In fact, so little have these men to do with such 
duties that the Forest Officer from India, who was sent for 
to inspect and report on the forests of the Island, in frequently 
asking their aid to be shown over the forests, was repeatedly 
met by the plea of inability to do sO, owing to the Forest 
Bangers being enga^^ed in prosecuting offenders against forest 
laws, lying outside of their legitimate jurisdictions. And not 
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only was this so^ as regards ihe Protective Forest Establisb- 
ments, but particularly so as regarded the officer who is styled 
the Ouardian of Woods and Forests, and who is tlie head of 
the Forest Protective Staff, that in no one instance was that 
officer able to accompany the Forest Officer from India in his 
tours of inspection of the forests of the Colony. 

In Mauritius we find three distinct classes of forest pro- 
ChM of Foniis. porty, which may be defined as follows : — 

I.— The '^ Pas GhSom^triques"' and Kver and Mountain Re- 
serves. 

IL — Ordinary forests, the property of the Crown. 

III. — Forests, the property of private owners. 

In the case of this class the law of Mauritius is the origi- 
^jj^^ J nator and protector of these properties for 

Pm CMom^triqnet, the public good ; and they are the only 

Bivmand Moontain forest properties whioh the law requires 

^ shall be maintained permanently under the 

growth of trees, quite irrespective of wliether the land belongs 

to private individuals or to the Government. 

The Pas G^omdtriques is a strip of land, 250 French feet 

V r.^ ^*-r i** width, laying along the extreme edge of 

P.. Gto>^tnqi>6i. ^^ ^^^ ^ji ^^^^ ^^ jj^^ J g.^^^ g^ 

serves are strips of land, more or less covered with trees, 
bordering on each side rivers, streams and rivulets, for the 
preservation of the water-supply in them. The strip may be 
50, 25 or 10 feet in width respectively, on each side measured 
from the water's edge ; and Mountain Reserves are constitut- 
ed for the preservation of forest and tree growth, along the 
crests and sides of mountains, their spurs and isolated hills. 
The history of the law, recj^uiring the maintenance, and 
M tain Bflimrr giving protecbou to thcso Several properties, 
^™ ^' dates fi-om the French occupation of the 

Island. It would appear that, under the former regime^ this 
law was interpreted more strictly ; but as time went on, and 
population began to press onwards from all sides, its provisions 
were relaxed, insomuch that, at the present day, what were 
formerly considered as Mountain Reserves are now no longer 
such but in name. Under the provisions of Ordinance No. 
18 of 1875 considerable alterations were made during the co- 
dification of all previous Laws^ Arr6t&, Proclamatious, Notices 
and Ordinances on the subject. These alterations would appear 
not to have been judicious, at least in that respect only, as 
regarded what should constitute Mountain R^erves and rules 
for their preservation ; inasmuch as existing Mountain 
Reserves, — since the passing of this Ordinance, and which origi- 
nally meant the protection of the woods and forests, covering 
the mountains — are represented at the present day by, in most 
cases, a mere ribbon of thinned-out forest growth along their 
cresta ; their sides and bases having been cleared away and 



Digitized by 



Google 



292 REPOKT ON TB8 FORCSTS OF MAURITIUS. 

broagbt under caltivation. In some cases, the imaginary lines 
constituting the Reserve Lines of the Code, pass over and 
above the mountains and their spurs — hence no Reserves are 
possible under such circumstances. A study of the 
new law, and its interpretation of what constitute Mountain 
Reserve Lines on the ground, will however make this subject 
clear to any one desirous of making the experiment. This 
subject has already been brought to the notice of His Excel- 
lency the Governor by personal communication. 

As regards River Reserves, they have been better ma* 

naged^ especially in the more populous 

BiTer Beseryea. districts. The law requiring that a belt of 

tre^, bordering the rivers and streams, be maintained by the 

owner of the land, be that owner the Crown or a private 

individual. 

This, like what the Mountain Reserves were intended to be, 
but are not, is a wise provision of the Legislature. It only 
requires^ at the present day, to be more strictly enforced in all 
parts of the Colony; and were it thus strictly carried out, 
and the width of the belt, of protecting trees, always main- 
tained at 50, 25 and 10 feel respectively as the law directs, 
not measured from the waters' ^g^^ b^t f^<^^ the top of the 
escarpment inland, a very considerable increase to the present 
water-supply would result ; besides, these belts of trees would 
act as screens, to protect the sugarcane plantations against 
the violent action of the prevailing winds. 

An examination of the Map of the Island will show that 
were the law relating to Mountain and River Reserves modified 
in accordance with the views herein expressed, a considerable 
space of the land would be covered and perpetually maintained 
with forest and tree growth, to the manifest and ultimate bene- 
fit of the healthy water-supply and conveniences of the people 
of the Colony. 

OrdiMTT cim8 II. These consist of forests of spontaneous 
Foreau, the property growth, aud plantations of woods artificially 
of the Crown, created. 

A considerable portion of the Crown lands is occupied by 
Mountain and River Reserves, and forests covering extremely 
shallow and rocky soils, in which position they are not available 
for yielding any appreciable outturn in timber or other mar- 
ketable commodities. 

The situation of these lands may be indicated as follows : 
In the south of the Island, but on the table land, lies a group 
known as the Grand Bassin Block ; anothejr group lies in the 
centre of the Island, and is called the Piton du Milieu Block ; 
a third group occupying the mountains, spurs and gorges of 
the Black River District ; a fourth group oconpying the greater 
portions of the higher and elevated parts of the Port Louis 
Range; and the fifth stretching along the mountains, with 
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some outlying tracts, kuown as the Grand Port and Flacq 
Range. Included within these principal groups are, of coursoi 
the several outlying small plots of land likewise owned by the 
Crown, several of which have been brought under plantations 
of young wood by artificial means. Again a few of these 
isolated tracts have l)eeu leased out to cultivators, and one 
large blocks known as Beduit Domain^ on which stands 
Government House. 

With the exception of the Blocks^ known as Grand Bassia 
and Pi ton du Milieu, there are no other forests worthy of the 
name. Both these Blocks measure in the aggregate about 
8,420 arpents; but after deducting 2,410 arpents of extremely 
shallow and rocky soil, the total of what may be considered 
as good forest soil, under spontaneous growth, does not amount 
to more than 6,010 arpents, although the total area of deter- 
mined and undetermined Crown lands amounts to 34,34i& 
arpents (or 35,760 acres). As said before, these Crown lands 
in a great measure constitute what are called Mountain and 
River Reserves, besides great tracts which lie in tlie lower 
parts of the Black River District and which have been entirely 
denuded of all forest growth. 

Viewed as a whole, the Grown forests of the Colony of indi- 
genous growth, whether classed as ordinary forests or Mountain 
and River Reserves, present a picture, with some slight excep- 
tions, of doleful ruin. From most or all of them the valuable 
kinds of timber-yielding trees have been cut down and 
removed. What now remain are the dead, the dying and 
diseased trees, of mature and immature growth, of the less 
valnahle species, the timber of which was not worth the trouble 
of felling or the cost of carrying away. These trees, left by 
former wood-cutters, have since been damaged by hurricanes, 
which they were imable to resist^ owing to the original forest 
growth having been thinned out in the course of extraction 
of the more valuable woods; the sudden exposure thus caused 
to sun light, and to the swaying of the trees by the constant 
strong winds that blow during the greater part of the year, 
combined with the attacks of xylophagous insects, have com- 
pleted the ruin of what at one time were no doubt the noble 
primeval forests of Mauritius. 

With a few exceptional but small tracts lying in the moun- 
tains and therefore inaccessible to the wood-cutters^ there 
remains not now a single forest of indigenous growth, contain- 
ing marketable timber of fair value, in the possession of the 
Crown. Recently were purchased some forests, which now 
form a part of the Grand Bassin Block, and which still con« 
tain (about 800 arpents) of the untouched growth of centu- 
ries, but which are mainly composed of species yielding timber 
of little value. In these forests, trees of Canarium Colophania 
(the Colophane) and of Sideroxylongrandifiorum (the Tambala- 
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ooque) attain a height of 50 feet with a girth of from 12, 14, 16 
aod ] 9 feet respectively. Trees of this size are rare, standing 
on an average about one tree to the acre, but the general forest 
groiRrth is nevertheless dense and impenetrable^ except by paths 
cut through it; and its average height rarely exceeds 30 
feet. These^ as well as all existing smaller tracts of forests 
composed of iDdigenons species5 are evergreen, and are 
thoroughly tropical as regards their composition and cha- 
racter. 

These consist of two classes^ namely, forest plantations and 
plaDtations created for sanitary purposes, 
tiona. Of the former, there are but four, viz.j 

Powder Mills, Trou ani^ Cerfs, Terrain Quessy, and Concession 
Dayot. Of the lattef, there are several situated near and 
around Port Louis ; Marsh land at Mon Plaisir ; Foreshores 
of Grand Bay ; Foreshores of Poudre-d'Or ; Mahebourg ; 
Quarantine Stations and Road Sides — all more or less planted 
with Filaos {Castiarina equisetifolia) as nurses, with the more 
valuable foreign and indigenous trees intermixed. There are, 
however, two exceptions to this melange, viz.j Concession 
Dayot and Terrain Quessy, which are natural forests restocked 
with the more valuable indigenous forest trees intermixed with 
a few foreign broad-leafed species. It is not practicable to 
state what the combined areas of all the above plan- 
tations amount to, as the data for this calculation are 
not available, except in a few instances, which will be given 
shortly. 

These, like the Crown forests, are in a state of utter dilapida- 

ForestB cUn III. tiou. The ouly forests worth anything at 
th6 property of privAto the present day are those belonging to the 
""^^^ Honorable Mr. Pitot, situated in the south 

of the Savanne District, and measuring some 2,000 arpents ; 
and a considerable forest, though not uncut, lying near the 
Quartier Militaire in the Moka District. The extent of 
this forest is 4,171 arpents; with these two exceptions the 
private forests of Mauritius may be said to have been worked 
out of all valuable timber. It is estimated that, including the 
above 6,171 arpents, there are not, at the present day, 16,000 
arpents of private forests which contain trees of large size, and 
that at the most 10,000 arpents contain nothing but the dead, the 
dying and diseased trees of mature and immature growths of 
inferior species ; and that even these are fast, daily ^ disappearing 
beneath the axe of the wood-cutter and sugar-planter 
combined. 

There are, however, extensive stretches of small growth 
coming up all over the Island, wherever sugar plantations have 
been abandoned, or where the heavy timber has been cleared 
off. Probably there are 50,000 arpents, and more, of such 
lauds available at the present day; all, more or less^ covered 
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with a loxnriant yonn^ growth of snbspontaneous species — 
many of these species, of oonrse, are worthless, except as fire- 
wood — and with a few straggling representatives of the native 
trees among them in the higher parts of the Island, and whioh 
will ultimately grow up into fine timber trees if spared long 
enough. This secondary bnt spontaneous growth — a remark- 
able and hopeful feature in the present state of matters — which 
is coming up all over the Island, with a few exceptions to be 
noticed hereafter, if protected from injury and allowed to 
grow, in 20 years would reforest the Island without a cent 
being spent on planting. 

Of course such growth would not form valuable forests in 
the sense of timber yield; but for shading the ground, preserving 
the water-supply, and providing fuel and small building material 
for the people^ it would serve admirably. It would, with the 
existing Grown lands. Mountain and Biver Reserves, and the 
existing private forests, if these could be now saved from far- 
ther destruction, aggregate upwards of 100,000 acres or there- 
abouts under wood, gr nearly 85 per cent, of the total area of 
Mauritius, of which only a little more than one-fourth is at 
present under sugarcane cultivation. 

The Crown alone has not created artificial plantations of 
young woods. A number of small private 
utTotl**^ '''"** ^^"" plantations of Caeuarina equuetifolia or 
the '^ Filaos '' are dotted about in various 
parts of the Island, forming most picturesque groups of trees 
m the general landscape of the country. At Man D^aert, in 
the Grand Port District, there is a plantation of over one 
thousand one hundred acres, and which is supposed to contain 
two millions of trees valued at one dollar (or 2 rupees) each I 
All these plantations are in flourishing condition, and are 
remarkably fine, showing clearly how easy it is for landed pro- 
prietors, especially those who can afibrd the initial outlay, to 
place under wood such portions of their estates as are not 
otherwise utilized in the cultivation of the sugarcane. As 
regards the tree ^^ Filao," there should be no prejudice against 
its extensive cultivation in the lower parts of the Island, where . 
the rainfall is moderate, but where the mojsture-laden sea 
breezes cause it to flourish and attain large dimensions, and 
where few of the better quality of timber yieldmg indigenous 
trees thrive. The ^' Filaos " should, as a rule, be planted some- 
what thickly, and allowed to attain a height of 25 feet before 
being thinned, and then only the overtopped trees should be 
taken out ; so that the upper, or crown foliage of the remaining 
trees, continue to retain and form a thick covering overhead. 
The introduction of some of the smaller shade-loving shrubs, 
so plentiful in Mauritius, to cover the ground under the trees, 
would be an advantage, and therefore ought never to be 
neglected when laying out new plantations. 



Digitized by 



Google 



!96 REPORT ON TBI T0RB8TI OF MAURITIUS. 

Having reviewed in a genera) waj the Forest lawd. Forest 
establishments, the classes into which Forest properties are 
divided^ and given a general sketdi of the latter as they exist 
at the present day^ we will now proceed with more detailed 
descriptions of the Grown forests and Grown lands of the 
Golony, and offer suggestions for their fnture management. 

We will open with the remark that the areas here given of 

Area of Crown land. ^^^ ^^^ properties have been derived 

ineiiidinfcthatof<*Pa8 from information snpplied to ns b j the 

Q^om^triqnM" w»d Snrvevor-General of Mauritius, and are 

some plantaUona. i i '^ ■ i • • ' . t 

based by him m some cases on actnal 
measurements, and in others on estimates only where the land 
has not yet been surveyed. We are therefore in no way 
responsible for the correctness or otherwise of the figures now 
prod need. 

The total area of the Crown lands is said to be as follows : — 

Determined^ i e., measured 21,123 arpents 

Undetermined^ t.^., not measured^ but estimated 13,219 „ 

Total.. .34,342arpents, 

which is equivalent to about 85,750 English acres — ^the 
French arpefU containing 208 square yards more than an 
English acre, which is of 4,840 square yards. 

It would certainly have been more satisfactory to have known 
the exact quantity of land which the Crown possessed in the 
Colony, but such information is not available in the Department 
of the Surveyor-General. 

The Map, which has also been supplied by the Surveyor- 
General on the requisition of the Colonial Secretary, 
shows the distribution of the Crown lands. From it it will 
be observed that a considerable part of these lands (7,500 
arpents) is occupied by what is known as the '' Pas Gtom^taiques.^' 
Another large portion ^9,452 arpents), a considerable part of 
which is still undetermined, lies in the mountains and gorges of 
the Black Biver District. These lands at one time contained 
valuable forests, all of wbioh boweyer have been long since cut 
down and removed, and are now spontaneously replaced by 
forests of secondary growth, composed of introduced non- 
indigenous species. Another belt (4,859 arpents)^ the greater 
part of which is also still undetermined, stretches aloog the 
mountains known as the Grand Port and Flaeq Range ; while 
in the north-west, covering to some extent the spurs and 
ridges of the Port Louis Mountains, are belts of forest carrying 
lands (3,931 arpents). 

In the south of the Island, and having an elevation of 1,400 
to 2,300 feet above sea level, lie the group of Government 
forests (5,801 arpents), the greater part of which were 
purchased recently, known as the Gtrand Basain Block 
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And in the centre of the Island, constituting a single block 

(2^798 arpents) lie the forests of Piton du Mih'eu. 

We may therefore divide, including outlying neighbouring 

. plots, the Crown forests and Crown lands 

▼wions and Aie^ ^^^^ ^.^ principal divisions or jgroups, as 

follows :— 

I. — '^ Pas O^om^triques/' estimated area ... 7,500 arpents. 
11. — Gorges and mountains of Black River Dis- 

triCb ••• ••• ••• ••• ••• ■•• ••• t/|40iS ji 

III.^Grand Bassin Block 5,801*5 „ 

IV. — Mountain Range of Grand Port and Flacq 4,859*5 „ 

v.— Piton du Milieu 2,7985 „ 

y I.— Mountain Range of Fort Louis 3,98I* „ 

Total ... 34,342*5 arpents- 

The Map, in which the Crown lands which have been 
determined are tinted yellow, and those still undetermined 
brown, show bow very scattered these lands are. It is 
quite obvious that with outlying plots the difficulties of 
protection are considerably increased, besides rendering it more 
costly. 

The ^^ Fob GiomStriques " is a strip of land, which is main- 
1. Pm o^m^tri- tained by law, marching with the coast all 
^ncf. siftttation and round the Island. In some places the 
•**•"**• continuity of this strip is broken, owing to 

private rights intervening. In others again the strip is con- 
siderably widened, due to lands lying alongside being the 
property of Government. In the greater portion the exact 
limits of the ^^ Pes Qiometriquei'** has been determined, 
but there still remain considerable jportions of it, and the adjoin- 
ing lands, which have not yet been defined or settled ; and 
which, in some instances, are still in the hands of private 
persons. 

It has already b(»en stated the law compels that the '' Pas 
G^om^triques " shall be planted with trees, 
g.^"* '^"***^°"'' either at the expense of the Crown by the 
Surveyor-General, or by lessees who may 
lease the land ; the latter on condition that qne-fifth of it be 
planted up yearly, and one-tenth of the trees be realized annu- 
ally, ailer the growth of twenty years ; and, also, provided that 
lessees immediately replant the land from which the trees were 
removed. Failing in any one of these conditions are heavy 
penalties attached. 

At the present time, however, the whole of the '^ Pas G^- 
m^triques ^* is not under trees, though a very considerable por- 
tion of the land has been planted up, both by the Crown and 
by private persons. The tree selected for this purpose is the 
^^ Filao " (Casuarina equUettfolia.) Many of these plantations 
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are in a very floariahing condition, tlie trees growing remarkably 
well and vigorously. In time they will form, when the whole 
of the land has been planted up, a magnificent living, floarishing 
evergreen belt of tree vegetation all round the Coast ; and 
which no doubt, shortly hereafter, when thinnings are made, 
will furnish a considerable supply of building material and 
fuel. 
This will consist, at least for the present, in planting up 

all the available ground as vigorously as 
^Future mmage. f^^^^ ^^ ^^ disposal of the Government 

will admit. The work should be begun 
and carried through in a systematic manner, and not 
spasmodically, as appears to have been somewhat the case. 
There is nothing easier than to lay out, at the beginning, a 

Sstematic plan of work, and then to carry it out fully, 
le plantations should he laid out in lines six feet apart, and 
the young trees planted at distances three feet apart in the 
lines. This will give 2,420 trees to the acre, not too much 
for a species like the Filao, which will attain the height of 
25 feet when so spaced out without requiring to be thinned. 
However it is not intended that all the future plantations 
should consist of only one species. On the contrary, the 
Filao must be looked upon in a great measure merely acting as 
nurses to the more vuluable kinds. The following are recom- 
mended for seaside planting, and for stocking permanently the 
Fas GF&>m^triques and contiguous lands. It is of importance 
that a selection should be made of such trees as will give a 
return in yield of fruits, the right to collect and sell which may 
be leased out annually : — (1) MangOy (2j Jack^ (3) Tamarind^ 
(4) Breadrfruitj (5) Lkchi, and other fruit-bearing shade and 
shelter-yielding trees. The plantations of such trees should be 
laid out at sufficient distances apart, tree from tree, as will not 
necessitate the removal of any, when the Filaos, which have 
acted as nurses, will have all been cut out The cost of plant- 
ing and any necessary guarding during the earlier stages of tlio 
plantation will be fully repaid by the value of the Filao poles 
and firewood produced. 
These should never be undertaken hastily. It is one of the 
faults of existing management that thinning, 

piS!°^* ^^ ^''^' "^^ ^^^ ^®^ ^^ improvement and making 
money, is attempted too soon and carried out 
too vigorously for the health and future stability of the re^ 
maining trees. As a rule, no thinning ought to be attempted 
so long as the young trees, overtopped, do not show signs of 
utter suppression, when the latter only ought to be taken out, 
and no otliere. What should be chiefly looked to, is the main- 
tenance of constant shade over the soil of the plantation by the 
remaining growing trees, whose crowns of foliage should touch 
one another, without being swayed by the winds. Nothing but 
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compact masses of growth can resist the hurricanes ; and no 
forests can be said to be in healthy, vigorous growth, unless the 
canopy of foliage above is suflSciently compact to obstruct the 
direct rays of sun-light from reaching the soil below. 

Moreover, lopping or pruning should not be attempted 
in plantations of forest trees ; it is not required, and it is not 
possible, unless the trees originally stand so far apart that they 
can develop large side branches ; or which can only be, when 
thinning out heavily, at an early stage of growth, is practised. 

The remarks^ contained in the foregoing paragraph apply 
with considerable force to the present 
utooJ!^*' ^^ ^^' management of these plantotions. These 
plantations, of mixed Indian and other 
foreign species^ were commenced in 1870^ and are now there- 
fore of 10 years' growth. They comprise an area of 180 
arpents situated in the Pamplemousses District The growth 
of the trees has been remarKably rapid, and in good form and 
shape, but the plantation has been much injured by severe 
thinuings and loppings of the larger branches. 

Amongst the Indian trees are Teak^ Pterocarpua Marsupiumy 
Terminalia Arjuna^ Alhizzia procera^ which have attained a 
height of thirty feet, also Dalbergia lati/olia and Sissoo^ both 
of which promise well for the future; Cassia Jlorida^ Berrya 
Ammonillaj Bassia longifolioj Pterocarpus santalinus and 
indieusy all of which are growing fairly well. 

It is believed that already a considerable revenue has been 
derived from the sale of thinnings and prunings against the 
cost of the plantation^ which, up to end of last year^ amounted 
to Bs. 8,886, or nearly Bs. 50 per acre. Nothing could be 
finer or more flourishing than this plantation, but which 
unfortunately, at the outset, has met with some severe treatment, 
but which it will, no doubt, get over if future hurricanes do not 
knock it about too severely. 

At present the ver^ best treatment this plantation could 
receive would be, to let it alone for a few 
jJnu^ ""***" years, and not to attempt to remove any 
trees except those^and a very few there 
can possibly be— which have been overtopped, and whose chance 
of making a start again is now entirely lost. Where blanks 
exist, these should be planted up with fast«growiog species, of two 
and three years old stock, that can bear transplanting well ; so 
that they might catch up the existing growths and thus form a 
compact forest. No cleaning is required, nor is it at all neces- 
sary when the young trees have outgrown weeds, &c., but creep- 
ers, which twiue round the stems of the young trees, should be 
killed. 

The foregoing remarks are not offered in any disparagement 
of the good work done by the two Directors of the Royal 
Botanical Gardens (Messrs. Home and Cantley) j on the con- 
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ti-ary, what; these oi&cers have done for the Colony in the iray 
of ^eitia^ up saccessful plantatious of trees will be a lasting 
credit to their management. The remarks are merely meant 
to indicate what ought to be avoided in future; as much 
depends on the present treatment the plantations receiye, whether 
they will become healthy remunerative forests in the future. 
Present revenue must not be looked for ; and on no account 
should it be insisted upon. 

There are, besides the Powder Mills, several otlier plantations 
Other pUmtetiom. *** ^® lower parts of the IsUudy near and 
about Port Louis and elsewhere ; but as they 
are all in excellent condition, and bear every promise for the 
future, we shall leave them with these brief remarks. 
Thoroughly trained horticulturists as the Directors are^ they 
do not require any teaching in their own special branch. 

They must however not thin their plantations^ except by 
the removal of already overtopped trees. 

Futura mwiage- Lopping will not be necessary then ; and 
™^° every endeavour should be made to main- 

tain a deuse undergrowth, beneath the young trees, as dense as 
they can possibly create it, and which is quite possible with the 
numberless shade-loving species which abound in Mauritius. 
It will be then, only with perfect cover overhead, and imme- 
diately in contact with the soil, that the forest growth will not 
only be vigorous, but the soil, wliich is physically of a porous 
nature, will be kept perpetually moist when shaded from the 
sun, and screened irom the drying action of the winds. Li 
most of the Filao plantations in the Colony, there is absolutely 
no cover beneath the young trees, and it has been said tbat 
nothing will grow there* This, it is certain, is generally not 
the case; for wherever uudergrowtli has been allowed to come 
up, it has flourished and screened the soil from the drying 
effects of the winds^ and increased the vigour of the Filaos 
thereby. 

The estimated area of the gorges and mountains of 
Black River is 9,452 arpents. The forests 
M^'TtaS^***of Black *^® Situated at various elevations between 
Bitot Dbtri<^. situa. 400 to 2,000 feet above sea level, on the steep 
tion, extent and pre- glopos aud valloys of the gorgcs of the 
sent condition. gj^^ ^^^^ ^^^^ ^ j.^j^^ ^f ^^^ running 

along the brow on the edge of the plateau above. The valuable 
trees have all, long since, been worked out. A few trees of 
first class size, t.e., of over 6 feet in girth, are met with, situatr 
ed on ledges overhanging rocky precipices, aud which in such 
situations are not available to the wood-cutter. The belt of 
worked out forest ou the brow of the plateau still consists of 
a few fine Nattes ( Imbricaria maaima)^ the most valued of all 
timber yielding trees ; but the majority of the trees composing 
this belt consist of the less valuable species in a greater or lesser 
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stage of decay. A young and vigorous growth, howeyer, is 
rapidly filling up the forest, composed chiefly of snch species 
as the Natte, the Makak ( Imbricaria petiolaris)^ several of 
the more useful Pomes {Engenia) and Ebony. It is remarks- 
able the way in whioh this young growth has shot up, after 
the former forests were cleared away, and what is still more 
remarkable is, that the young forest is not coppice regrowtb^ 
but sprung direct from the s^> 

Wherever this young growth exists, it is perfect as regards 
proportions in which the more valuable species are mixed^ 
and their distribution over the ground. No artificial plantation 
could ever compete with this natural regrowth, which hat 
appeared, afler the mature forests had . been removed. The 
cutting of the old forests in these localities was evidently that of 
clear cutting, for apparently everything was removed off the 
ground either in the shape of timber or of fuel. As instances 
of which and the young growth alluded to^ the tracts of forest 
land known as Terrain Quessy^ both private and Crown pro* 
perty, may be indicated. 

However, it is only on the brow of the table land that this 
has occurred. The great mass of the forest on the steep slopes 
of the mountains, and filling the valleys, are, however, com* 
posed of mostly inferior introduced species^ which have takea 
up and occupied the ground aflber the indigenous trees had been 
removed. These subspontaneous species now form perfect, 
compact, well grown forests in most parts of the gorges, com* 
prised of such species as Tetranthera laurifolta and monopetala^ 
Albizzia Lebbekj Tamarinds^ Guavas^ 4*^., intermixed here and 
there, but much more so at the higher elevations, with some of 
the indigenous species of the Island. 

One-half of the area of this group of forest land is, however, 
very nearly bare of all forest growth. The range known aa 
the Tamarind Mountain, and the land lying along the left bank 
of the Black River just opposite, are instances. 

From their situation the majority of these forests are of not 
Fttt m ement. "*"ch immediate Value; but since a great 
™ *™ part of the soil is still capable of being, un- 
der good management, brought to bear healthy forests, it may 
as well be to show how this is possible under existing circum** 
stances. 

Beginning on the table land, it will be necessary to remove 

all dead, dying and decaying trees, and 

Forest* on toble land: sparing all those that are still healthy and 

their treatmeut. \ i o j* ji.ji« "* t 

capable ot producing and shedding seed. 
Owing to the heavy rainfall in this locality, about 160 inches 
per annum, it would perhaps be best to make a clear cutting of 
all snch trees that have attained maturity ; and where repro* 
ductiou has naturally not been complete or full, assist it by 
plainting from nursery stock not younger than three year old. 

40 
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YonDger plants will not do, as they will get grown over, and 
will constautl J be cut back by the deer. It will be necessary 
to establish seed beds and nurseries on the spot to save carri- 
age and risk to Uie young plants of removal over long distances. 
"With this view extensive collections of seeds of the ^^Natte/^ 
*' Makak,'' ^-'Bois de fer," " Bois Sandal," "Tatamaka'' and of 
x>ther valuable indigenous species should be made, and sown 
ns quickly as possible. No young seedlings should be dug up 
in the natural forests and brought to nurseries, but seedlings 
Bhould be raised in seed sown beds. Watering will not be 
necessary, but the seedlings should* be transplanted once or 
twice in the nurseries to cause them to develop more fibrous 
roots. In restocking natural forest growth, it will be suflScient 
to put the plants in where they are required by the existing 
blanks, or where a more perfect intermixture of good tim- 
ber-yielding species is desired. They may, likewise, be put 
out in lines, cleared six feet wide, in a single row at four feet 
apart between plants. This only when the spaces, taken 
lip by the cleared lines, are already occupied by species it 
is not desirable to retain. Otherwise it would be well, where 
the intermixture of good species is tolerably fair, as at 
Terrain Quessy, only to fill up blanks, and leave the 
remainder as it stands. No thinning or pruning should be 
attempted. It will be sufficient if the Forester in charge see that 
lio valuable species are being overtopped and thereby suppressed 
by their inferior neighbours ; and it will be his duty to cut back 
any inferior species thus gaining ground over the more valuable 
kinds. Bat it must always, however, be remembered that we 
are dealing here with evergreen tropical forests, of which there 
are rarely few species composing them, that cannot stand 
ehade, and which are not permanently injured by isolation and 
exposure. 

Camphor trees {Cinnamomum Campltora) have been tried 
at Terrain Quessy, and with some success. 
Camphor aad other Perhaps a few may still be introduoed in 
oreign trees. ^j^^ artificial melange, but it is not recom- 

mended as it is not a valuable timber-yielding tree ; and many 
of the indigenous trees are of still greater value in their 
ultimate yield and the shade which they throw on the ground. 
These properties ought not to be overlooked — it being, also^ 
remembered that the indigenous trees stand ont the hurricanea 
best, for which they are specially suited. They have been tried 
and found to resist them, whereas many of the foreign species, 
although rapid growers, have yet to be tested in this rebpeot ; 
when raised in masses, probably thus, they will withstand the 
hurricanes, but the experiment is still untried. Great cau- 
tion is therefore necessary in recommending, where large and 
expensive plantations are concerned, what species to select from 
among the numerous foreign kinds that Tvill undoubtedly grow. 
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Trith mnch vigour and rapidity in the soil and climate of 
Mauritius; but as to what their ultimate fate will be^ with disease, 
hurricanes and a g^enerally shallow soil, is harder still to predict. 
However, a list of the most likely species^ and which may be 
tried tentatively, is appended to this Report 

The treatmeat of the forests^ occupying the steep slopes 
of the mountains, is to leave them as at 
Forart Ml fteep present guarded and protected from destruc- 
uouniainiopef. ^j^^^ tj^^ slopes are much too steep for 

any regular cultivation. In time the more valuable indige- 
nous species will creep in and probably suppress the present 
almost valueless growths. Their power to stand shade, during 
the earlier stages of growth, give the indigenous species a con- 
siderable advantage over their foreign rivals, who will no doubt 
begin to disappear as soon as they find themselves overtopped. 
However, as these forests stand at the present day, they do much 
good by clothing the steep sides and slopes of the mountains, and 
by shading the ravines which drain off the waters from them. 
As regards the valleys, where the soil is tolerably deep and 
somewhat rich, plantations of Eucalypts, 
®wj^wd tod*"^ Auricarias, Mahogany and the Toon {Cedrela 
foreign trewT ^* . Toono) may be tried with advantage. Tliese 
valleys are sheltered, and probably therefore 
the plantations would in such situations escape the more des- 
tructive effects of the hurricanes. In some of the higher 
valleys, the Eucalypts and Araucarias will find a congenial home^ 
while the lower parts will suit the Toon and Mahogany best. 
The Toon might most decidedly be largely introduced into the 
Colony, and planted in along the bottoms of the deep ravines 
which score the surface of the Island. In such localities the 
tree would escape the full force of the hurricanes. It grows 
remarkably well, as far as tried, in the soil and climate of 
Mauritius ; and its timber will be extremely valuable for furni- 
ture and constructive purposes. It besides yields a dense shade. 
The treatment which the open bare lands of Mountain 
Tamarind, the bare strip along the left bank 
Treatment of open of the Black River and Mome Brabant will 
and bare hnds. require, will be somewhat as follows : — 

I. — It will be necessary to plant up, with one-year old seed- 
lings of Terminalia tomentosa and Arjuna^ 
Hethod of treat- the wet black soil, the plants being placed 
""'*' out in lines five feet apart, and three feet 

apart within the lines. The seed to be obtained from India. 
Mixed with the Terminalias should be Eugenia Jambolana^ in 
the proportion of one in ten of the other. The spaces between 
lines should be sown in plots, 12 x 12 inches, with the seeds 
of various evergreen shrubs common to the Island. The seeds 
of TetratUhera laurifolia should also be plentifully gathered, 
and sown in plots, in all the drier parts outside of the black 
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wet soil. The plots should be prepared by digging down nine 
inches deep and removing the larger stones from the soil ; they 
should be arranged in lines parallel with the planted lines. 
All original growth, at present on the ground, should be 
strictly preserved, even where it falls within the lines of plots 
or plants. Sowing and planting should be commenced early 
in the beginning of the north-west monsoons, and should never^ 
on any account, be carried farther into them than one month 
after they have commenced : this will then give the transplants 
and germinating seedlings the benefit of all subsequent show- 
ers, which will help considerably to establish them before the 
setting in of the dry weather. All preliminary operations, such 
as digging the pits for the plants and preparing the plots for 
seed sowing, should therefore be carried out before the monsoon 
rains begin, which will probably be by or about 1st December. 

II.— The steep slopes of the Tamarind Mountain should be 
sown with a mixture of seed, such as that 
Method of trcatmg of Tetranthera laurifolia, Albizzia Lebbek 
Hottntain amann . ^^j procera, Dolbergia latifdia^ Bassia 
lonffi/olia, Pterccarpiu Marsupium, Acacia lexicocephala (if 
that is not already established there ), Adenanthera pavonina, 
and such of the indigenous evergreens growing usually at such 
altitudes. The seeds should be sown in horizontal contour-i 
ing bedsp the continuity of which must be broken where- 
over natural growths, now occupying tlie sides of the moun- 
tain, are met with. These beds need not be more than two feet 
wide, the soil well worked up in them, and the stones extracted 
and laid along the outer edge ; the beds must slope inwards 
slightly to keep the soil from being washed away by the rain, 
and the seed sown over the whole surface of the beds. Before 
sowing, the seeds should be thoroughly mixed up together, the 
heavier and larger, and the smaller and lighter, seeds all together. 
A very sliglU covering of soil is all that will be necessary to put 
over the seeds. The distance between consecutive beds will 
be regulated by the slope of the mountain, and may be, accord- 
ing to it, 10, 15, or 20 feet. Inspection paths must be laid 
out at the time the beds are being prepared ; these paths need 
not be more than three feet wide, with a slope of 1 in 80 or 
35. In fact such paths — a fine example of which may be seen 
leading to the bottom of the I'rou awe Cer/s^ built by Mr, 
Lavignao, who lives down there. In fact all mountain forests 
ought to be provided with similar inspection paths, which can 
be constructed at little expense, and which could always be kept 
in thorough repair by the Forest Rangers. 

III.— -As regards Mome Brabant^ it will probably be best to 
plant it with FilaoSj unless there is consider- 

Method of treat- able rock underneath the surface soil, 

nwiifor Home Bra- ^j^^u perhaps the best way of getting it 

under tree vegetation will be by sowings 
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carried oat in a manoer similar to that suggested ia the case of 
Tamarind Moantain. 

Under a combined system of sowing seeds in horizontal 
Robabie cort per ^^"^^^ ^^<i P^'>^: ^^^ planting out in pits 
«ert of combined piaut- young trees previously raised in nurseries, 
ing and wwing. ^^y ^f ^^ ^^^ ^are bleak hills in the Islaod 

may be successfully reclothed with tree vegetation. As a fact 
» considerable young growth, but scattered about in patches, 
even now covers the bleakest hill sides. What is chiefly re- 
quired for it is protection, and the blanks filled up artificially, 
the probable cost of which will not exceed Bs. 20 per acre, 
where sowing alone is carried out ; but under a composite 
system, uamely, that of sowiag and planting, the cost will be 
raised to about Rs. 30 per acre. This would include the coI< 
lection of the seed, raising young plants in nurseries, prepar- 
ing the soil, planting and sowing the seed — the price of 
labour being tlie only heavy item all through. It must, how* 
ever, be distinctly understood that artificial watering of the 
plantations is neither anticipated nor allowed a place in the 
above estimates, except for raising the young plants in nnr- 
eeries in the first instance. If the sowing and planting be 
carried out and completed as suggested, during the first month 
of the monsoon weather, no after "watering will be necessary. 
This is an important point, and should not be overlooked, it 
will otherwise make all the difference, not only in the success 
of the operations, but also in their ultimate cost 

Having planted the land and sown the seeds, all that will be 
necessary will be to watch the growth, and 
JSSSTtLrd^y'Slwf prevent the seedlings and young plante from 
being clioked by the grass and creepers, 
which are certain to appear in the plantations. One or two 
weedings at intervals of six months, with cultivation of the soil 
around the young trees and seedlings, will be necessary for a year 
or two, according to the progress they make ; after which they 
ought to be left to themselves to make tlieir own Way up. Tlie 
ultimate cost of an acre of plantation will then stand somewhat 
as foUows :-*- 

I^rst year under composite system ... Rs. 30 

Second and third years' weeding and culti- 
yatioa ••• ••• ••• „ 6 

Or, Total ... Bs. 36 per acre. 

If planting alone be cajrried out, the cost of it, according to 
what similar plantations have already cost in Mauritius, which 
cost has much depended on the time and age that transplants 
were put out at, will be between Rs. 40 aod Rs. 45 per acre, 
exclosive of superintendence ; or, say, at an average of Bs. 50 
per acre all round up to the period the plantations are fairly- 
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established. It is quite practicable, however, under a well 
designed scheme^ carried out with thrift and economy and on a 
large scale, to lay out plantations of young trees in Mauritius at 
a cost not exceeding Bs. 40 per acre. For less it could probably 
not be done in a satisfactory manner, in a place where the 
price of labour is double that of some and treble that of other 
parts of India. 

Grand Bassin Block. — Estimated area 5,801*5 arpents. The 
a— Grand Bossin ^^^^^^ Composing this Block are situated at 
Block. Situation, ex- elevations Varying from 2,300 to 1,400 feet 
ditiMi'"^ pr^**' «>»" above sea level. The principal mass of them, 
' ""' however, lie at a medium elevation of 1,900 

feet, within the region of maximum annual rainfall which exceeds 
140 inches ; and they likewise occupy the central southern 
parts of the table land. Each forest composing the Block is 
clearly demarcated with stone boundary pillars, marked with the 
broad arrow, and bearing numbers corresponding to the series 
in which they stand. The boundary lines are straight and 
well kept up, being always open, and maintained so by the 
Forest Rangers in local charge. A complete and comprehen- 
sive map, on the scale of 1,000 feet to the inch, has been pre-' 
pared of these forests by the Surveyor-General, under whose 
orders the above very satisfactory preliminary works have been 
carried out. Protection to the forests is also perfect ; the Forest 
Bangers in charge, and who reside in the forests, being men 
' of some intelligence. One man especially, Lebreton by name,', 
is one of the best Forest Bangers of the force, and knows his 
work, and the local names of the various trees which compose 
the forests extremely well. 

In one of the forests, Concession Dayot, there is also a nice 
comfortable house which was built by Mr. Home, Director of 
the Forests, who lived in it at the time the forests were being 
worked for the extraction of the dead, dying and diseased trees, 
which still however to a great extent predominate, and which 
will have to be removed for reasons which will be shown here** 
after in the proper place. 

The forest known as ^' Les Marres," 2,039 arpents in area, and 

that called Mountain Cocott, 371 arpents in 

Foresti of Lm ifiur« area, are situated on extremely wet and rocky 

TM and Mountain - ^^jj^, ^^^ ^j^^ forest gFowth, iu coQsequence, 

is composed of inferior species of short 

growth. The Les Marres are extensive marshes, near and 

around which are chiefly found the " Manglier'* (Siderotsylon 

Bojerianum^ and its varieties) a worthless tree. On the whole 

there is nothing of much value in these forests, but they musi^ 

nevertheless be protected, as from their position they give 

rise to, and preserves numerous springs which go to feed 

the rivers flowing towards Savanne and the Black River 

District. 
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Of the remaining forest lands, one containing 188, and 
' other FoxHtM. another containing 667 arpents, are not now 

under heavy wood; but carry a small 
young growth of various species. The forests of Dayot, Talbot 
and of Mare Souilliers were purchased recently by the Crown, 
and for which was paid some Rs. 650,000 — the combined area 
t>f these forests being some 2,546 arpents. The Mare Souilliers, 
as its name denotes, is a marsh of considerable extent covered 
with a worthless forest ; the ^^Manglier'' being the prevailing 
tree. In lower and drier parts the forests are however better, 
composed of more valuable species, and the growth finer. Parts 
of Talbot and Dayot, however, contain the best grown Govern- 
tnent forests in the Island at the present day ; but in which un- 
fortunately are but very few trees, the timber of which is at all 
valued in the market In truth these forests owe their present 
existence to this fact alone. However such species as Tambala- 
coque {Sideroxylon grandi/hrum) , Colophane {Canarium Coh^ 
pliania)j Bois d'Olive, {EUeodendron orientale), Makak, {Imbri" 
earia petiolaris), Natte {Imbricaria maxima)^ Bois de Fer (Stadt-- 
mannia Sideroxyhn)^ Tatamakka (Cahphyllum inophyllum)^ 
some of the larger Eugenias called ^^ Pomes/' and a large tim- 
ber tree not yet botanically identified, called locally fiois de 
Sandal, may be met with ; none being common, rather on the 
contrary the best specimens occur in the more difficult ground. 
It is only in these forests that an idea can be gained of the gran- 
deur and composition of what are essentially known as Evergreen 
Tropical Forests, and which at one period must have covered, with 
the densest tree vegetation it is possible to imagine,.four-fifths of 
the area of the Island. The tree-ferns rising to heights of 25 to 
30 feet, the countless other Ferns, the Peppers, Creepers and 
Twiners, the mass of tall clean-stemmed undergrowth, packed 
so closely together as not to give passage to a man through 
them, and abov« all the dense, almost black, shade of these 
forests, are something to see and to admire. The average 
height attained by the forest growth is not over thirty feet, 
but individual trees are not wanting which tower above tlie 
mass to a height of fifty to sixty feet, and support, in the forks 
of their branches, those ferns and orchids which love the light* 
It is in these huge excrescences formed by these plants grow- 
ing together in masses that the ^^ Paille en queue,^' or Boat- 
swain or Tropic Bird, the Phoeton Candidas of ornithologists^ 
loves to breed. 

As a great part of the forests comprised in this Block are 
in bad condition, owing to the extensive and 
Future treatment. injudicious fellings which were carried on in 
ihem before they fell into the hands of Oovernment, it will be 
necessary to restock such portions artificially on which the 
young growth, now on the ground, is deficient. To do this 
properly^ and to remote the large quantity of dead and dying 
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trees that abound ererywherey it will be necessary to carry out 
works similar to those introduced about three years ago in 
Concession Dayot. 

All dead, ^J^^g ^^^ diseased trees should be removed^^ 
great care, however, being taken that the sound and healthy 
trees are left on the ground. 

A plentiful supply of young healthy seedlings of the mono 
raluable indigenous species should be provided in advance of 
these operations, in order that the restocking of the forest 
may proceed with the extraction of the old trees. It would 
be advisable to try here a mixture, with the indigenous species^ 
of the Indian Pine known as Pinus hngifolia^ which at Cure* 
pipe has a remarkably vigorous growth. Likewise also Pinu$ 
Kasjfa and P. Merkmii of Burma ; also Cupressus toruloaa^ the 
seeds of which can be procured from India and Burma; and 
which are recommended for trial by Dr. D. Brandis, Inspector* 
General of Forests to the Grovemment of India. 

These pines should be put out in the proportion of I to 10 of 
the indigenous species. Planting should be done close, as it is 
necessary to cover the soil as much and as quickly as possible* 
The pines will soon overtop the indigenous species, and being 
in the proportion of 1 to 10 of the latter, will not interfere 
with their growth, and besides their light open foliage does not 
throw a deep shade. They are difficult trees to transplant, so 
care should be taken in that operation. 

The nurseries should be established as near to the place 
where the plants are required to be put out as can conveniently 
be arranged, at least three years before the forest is worked 
for the removal of the diseased and injured trees. The nur- 
series should contain a plentiful supply of young plants of from 
2 to 2^ years old, and which should not be put out until they 
are of that age, as they will then be less likely to be suppressed 
by grass or be eaten down by deer. These nurseries should 
be utilized for the rearing of all the stock required, whether 
composed of indigenous or foreign species. On no account 
should natural seedlings be brought from the forests, and 
put down in nursery beds as a preliminary training, as is som&* 
times done, but the plants should be reared from seed sown in 
seed beds. 

The suggested treatment will therefore consist in clearing off 
all dead, dying and diseased trees, and i*estocking the ground 
artificially, except such portions of it as have already been natu-* 
rally restocked. Much work of this kind has already been done 
in the Dayot forests, so that the details of operation are well 
known, and therefore need not be repeated here. 

No regular working of tlie belts of evergreen forests 
remaining untouched is possible, except under the system of 
'' selection" ; and even that will fail owing to the difficulties 
of extraction of the timber^ and not then without damaging 
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« considerable portion of thegrrowing forest Perhaps clear catting 
will after all succeed best with them. Bat it is a treatment which 
woald have to be carefully watched^ and carried ouc judiciously 
in wide strips, of say 200 feet, over which all growth should be 
cut and cleared off ; and then immediately after i£e land should be 
planted over with the more desirable species. A beginning should 
be. made, however, as a tentative measure only, after a good sup- 
ply of seedlings to transplant have been raised in or near the 
forest to be cut ; a strip should then be marked out in the latter, 
sav 200 feet wide and running east and west across the forest. 
The trial could best be made at the head of the Dayot evergreen 
belt However, as fine examples of the only remaining prime- 
val forests of Mauritius, it is suggested they ought not to be 
worked for their yield, but maintained intact for their glorious 
beautjr, which surpasses that of all other natural phenomena 
met with in the Island. 

JdoutUain Range of Orand Port and Flaeq. — Estimated area, 
4— Mo tei 4859*5 arpents. These forests are composed 

«f Qmi^ PMt'^uS of a narrow strip, somewhat wider at the west- 
FUeq.Sitoation, extent em extremity, covering the above range of 
and preeent oonditu^n. j^jj,^^ Upwards of 2,550 arpents of land, in 
the eastern parts of the range, remain still undetermined. The 
forests are composed of species similar to those of the Grand 
Bassin Block, except that Tatamaka {CalophyUum tnopAyUum) 
and the Ebonies are somewhat more abundant — the elevatioQ 
of these forests being between 1,400 to 1,900 feet above sea 
level and the rainfall from 140 to 155 inches per annum* 

Their present condition is somewhat as follows: In the 
^western parts, where the land has been determined as being the 
property of the Crown, tiie forests are ruined, excepting sniall 
tracts lying in the inaccessible parts of the mountains which 
remain untouched. All below have been worked out; what 
now remains being the dead and dying trees of inferior species. 
In the eastern portions, wluch lie entirely in the mountains, the 
forests are somewhat better; but they are more or less inac- 
cessible, being moreover protected by law from being cut as 
they fall wittun the Mountain Reserve Line. 

For such portions as lie below the mountains, the treatment 

Fatafetratmant. ought to be the same as that Suggested foT 
the forests of Dayot in the Grand Bassin 
Block. It would likewise be advisable to try here the Indian 
Finiu lonffi/oUa (and other eastern Pines recommended), and 
some of the Eucalypts intermixed with the better class of 
indigenous trees. The extension of Tatamaka here, however, 
pnght not to be lost sight of. 

At present the. ground is literally choked with the wide- 
spreading, trailing, shade-yielding RiAus tnohiocanuij which of 
course will have to be cleared away before planting out can be 
done. The plantations here ought to be laid out in lines six feet 
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apart, the plants standing in tbe lines at four feet apart, or 1,815 
'to the acre. Once the young plants start growing it will be 
advisable to encourage, in every possible way^ the formation of 
a dense undergrowth beneath them. 

As regards the forests in the mountains not lying within 
Reserve Lines, it is only possible to work them on the selection 
system, pM^vided the cost of extraction of the timber is not- pro* 
4iibitive, but which it will probably be found to be the case. 
« Piicn du Milieu. — ^The forests consist of a single block 
measuring 279S'5 arpents, situated at an ele* 
J «.— PHoodtt MiiieiL yation of 1,600 feet above sea level, with a 
pl^nrc^m*^^^^ "f mean annual fall of 140 inches of rain. The 
forests are composed of species similar to 
those abeady described, except tnat Natte^ Tatamaka and 
£beny are. tne prevailing trees amongst the remaining better 
kinds. These forests have been extensively worked, and are at 
't>reseBt in a state of utter ruin, being likewise ohoked with 
Hubui moludcanus and a considerable quantity of undergrowth 
composed of non-indigenous species. The larger trees are more 
or less damaged and diseased by winds and insects. 

The same as for Concession Dayot.' The dead and dying 

' i:. .L-:^ * *-. t*^®*" ^ ^ removed, and ihe ground planted 

Fuiaretreataaet. ^^^^ ^j^^ jj^^^^ Makak, Tatamaka, and 

ettier valuable timber-yielding indigenous species which prefer 
a moist, almost wet, soil. All natural regrowth of such, now on 
'the ground, mnst be Btrictly preserv^, only the dead and 
diseased trees being removed. Nurseries and seed beds will 
'have to be established for the rearing of the necessary stock 
' for planting out. These forests are not considered eligible for 
receiving any foreign species, except the Toon {Cedre^ toona) 
which would probably thrive in the damp soil. 

Mountain Range of Port /[irouit.— -Estimated area, 3,931 
6L— M tain Ran ^rpeuts. Situated on the higher slopes 
of Port L^. 8ttv£! Bud ridgcs of the Port Louis Mountains ; 
tioa, ntefit and as well as consisting of smaller blocks 
p».«t ecmditian. j^.^^ j^ ^^^ Districte of Moka and Pam- 
plemousses. 

It is only along the crests and higher slopes that any forest 
remains^ and that is protected by law ae the Mountain Beaerve. 
On the whole the growth is fiiirly dense^ but few large trees are 
to be met with ; nor does the composition of the forests in any 
way differ from others already described. In the lower parts 
of the mountains^ introduced species, now subspontaneous, are 
•common ; and whioh in some parts have reclothed the moun- 
tain sides with a fairly dense growth. The Aeaoia leueoeepha^ 
is now fully established, and overruns the country hereabouts. 
If not 'Cut "dfpnn so frequentiy as it is it would soon grow into 
small trees 20 feet in height ; bat sinoe it is in much request as 
fiiel, it has hxH a fM>or chance of attaining each dimension. • 
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One of the blocks comprised in this group has an area of 
290 arpentSy and is the domaiQ on which stands Gorerament 
House Bedait. His Exedlencj the Oovernorj who takes 
considerable interest in all forest matters, has introduced and 
reared a large crop of seedlings of the yarious Euealjrpts 
from Australia. These seedlings are intended to furnish stock 
for replanting mneh of the waste land in Keduit, as well as else- 
where. In addition to the large stodc ofEucalypts, mentioned 
above. His Excellency has caused to be raised vast numbers of 
Tarions other Australian treesy which no doubt will be ultimately 
of great value to the Colony by their introduction as fast- 
growing species. 

As toe principal mass of these forests lie within Mountain 
Futui« treatment ^^^f^ t^ey have been well protected, 
and will of course continue to receive simi- 
lar treatment. For rewooding the lower spurs, and the dry 
waste lands about Port Louis, the treatment recommended in 
the case of Tamarind Mountain should be adopted. A com- 
posite system of planting and sowing for the more level lands, 
and sowing in horizontel oonteur bands for the mountain 
slopesb T&re should be no stint in seed sown ; and when that 
of several species of trees are sown mixed togetlier, the chances 
of failure will be much reduced. What ought to be done 
at once is to organize a smart, trustworthy seed-collecting 
esteblishment, under the orders of the Director of Woods and 
Forests, so that large quantities of seeds of various evergreen 
and other shrubs and trees be collected and stored in dry places, 
ready at hand to be sown as soon as the north-west monsoons 
begin in December. Meanwhile, also, the laying out of the horn 
zontal beds abng the mountain sides be commenced in 
anticipation of a iniBoient quantity of seeds being collected* 
In the appendices to this Report will be found liste of shrubs 
and trees both indigenous and foreign, which are recommended 
for trial, both for rewooding mountains, and for planting out 
in tlie foreste with the view of restocking them with more 
valuable trees. 

For the waste lands of the Beduit Domain, the formation 
of extensive plantations of Euoalypte is ar. 
^ sound and wise proposal of His Eixc^enoy 

the Governor, which is with a view of giving their cultivation 
a fair trial in a selected locality ; the finest, perhaps, for such a 
purpose, in the whole Island. These plantetions will be laid 
out in lines, cleared of all undergrowth, six feet wide bearing 
by north by south-west, so as to leave the present growth on 
the ground to shelter the young transplante from the cutting 
effecte of the persistent win£i whicn blow from the south- 
east. The plante in the lines will stand at four feet apart, 
and there will be an uncleared space of natural young wood 
of ten feet in width between every two cleared lines. Should 
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the yonn^; Eucalypta shaw nigns of snflforing from the wtnt of 
more light and less shade^ the natmral growth will be cut back 
anffieient to effect this pmrpoae, but no more than what will 
Boffioe-- ^the ten-feet wide belts of natural growth being left 
as screens to break the force of the winds. 
In addition to the Grown lands, tlie Surveyor-General has 
(TimteUo Undfl charge of what are called Onratelle lands^ 

%.€., without any preset claimants. There 
are about 1,684 arpents of such UxkIs under his care. With the 
exception of one, Oontanceau, which lies between Dayot and 
Talbot, none of the other estates, of which ^ere are six alto- 
gether, contain forests of any height, though they are more 
or less overgrown with young trees chiefly of subspontaneoua 
origin. Should these estates lapse to the Crown, their treat- 
ment as forests will be the same as suggested for the other 
Crown lands. 
A very able^ complete and exhaustive descriptive account 
T^^tM fnr.,^. ®f *1*®*® forests has already been placed 

wiTsta foreita. j^^^^ ^j^^ Government, by Mr. N. Cantley, 

Acting Director of Woods and Forests. As none of the private 
owners, except one or two, appear to have any notion of re- 
taining their forests in their own hands, or otherwise preserving 
them, it would be advantageous if the Crown purchased these 
properties with that view. In fact there appears to be no 
other course opeuj if they are to be preservedi but to buy 
them up. 

Such of these private estates — all now more or less mined as 
regards the forests on them — which appear desirable should be 
purchased by the Government, and retained in their hands, will 
be found briefly and concisely described, as regards their present 
conditioD, in a schedule annexed to this Report. For more de- 
tailed information Mr. Cantley's admirable map and memoran- 
dum might be consulted. 

It will be' necessary before closing this section ofthere- 
port to say something of the causes which 
towt|pM)wtii. fiS*!^ IPV« rise to injury to forest trees and forest 
vegetation. In Mauritius the young forest 
growth is liable to be considerably injured by the attacks of 
snailSf which not only devour the foliage, but frequently cut 
back the healthy shoots of young plants. In a plantation near 
Pamplemousses, in one year the snails destroyed 10,000 young, 
plants. Now the natural enemy of the snail is the TenraCj or 
Madagascar hedgehog ( Centetes 8p.) In the natural forests, 
where the Tenrae is more abundant than elsewhere, and where 
it may be seen at all hours of the day hunting about for snails 
and their eggs, there will scarcely be found a single snail grown 
large enough to cause appreciable damage to the vegetation. 
But in quarters where the Tenrae is hunt^ to death for the 
sake of its flesh by the African Creoles, snails not only abound, 
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but do incalculable damage. On Grown lands the Tenrac ongbt 
therefore to be a protected animal, just the same as are certain 
introduced birds. It must not be forgotten that it is on record 
and unoontradicted that 10,000 young plants^ put out in a planta- 
tion, were destroyed in a single season by snails. The Tenrac 
alone is able to keep these pests down within reasonable limits. 
Deer^ (Biua Turgue) introduced by the Dutch from Java in 
P^^ the higher parts of the Island, do consider- 

able damage to the young growth. In Con- 
cession Dayot whole acres of young transplants, of certain 
species of which they are fond^ are found cut back* In future 
operations it will be necessary to take measures for fencing the 
ptantatioDs. Unfortunately the Deer seem to prefer eating 
such species as Makak^ Hatte and Ebon^y more so than others ; 
the two first yield decidedly the most durable and valuable 
timber among the indigenous trees. 
These are numerous and exceedingly destructive both to 
the fauna and flora of the Island ; since they 
i^rSSS^.)^^''*''"' devour both the eggs and young of bircis 
which breed in the forests, and whose presence 
there would otherwise be a check upon the growth and multi- 
plicity of insect life, which is so destructive to timber and 
forest trees. The monkeys likewise devour and throw down 
the unripe fruits of all the principal and important forest trees ; 
so that it is scarcely possible to procure ripe seed that will ger- 
minate. It will, therefore, be absolutely necessary^ in the inter- 
est of forest conservancy, to provide the Forest Rangers with 
the necessary means for destroying or otherwise driving these 
mischievons creatures out of the forests. 
These animals are likewise destructive to young plantations 
Ham (Leputniari- ^° ^^^ lower parts of the Island, and are diffi- 
eoiu») iatrodaoed&rai cult to keep out. They have been found to 
SoatiMni indis. injure transplants of certain species of in- 

troduced Indian origin. 
Wood-eating insects have now multiplied to such an extent 
that in all probability, failing to find suffi- 
^jvood-etting in- ^j^jj^. £^^ j^ ^j^^ remaining dead and dying 

trees, they will attack the living ones. In 
fact, instances have come under observation where this had 
been the case. It was found to be the case with some living 
trees of Eliffenia glomerata in the forests of Concession Dayot. 
And was, likewise^ observed to an alarming extent in the 
valuable forests belonging to the Honorable F. H. Pitot above 
Bois Sec. In these forests, the origin of the mischief appears 
to have been due to the too sudden opening out of the forests^ 
by heavy fellings and clearings, by which a large gap was 
created. The trees, standing on that side immediately exposed 
to the violence of the strong and persistent winds which blow 
in that quarter, began to die ofi*; and thus gave shelter and 
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nourishment to various species of wood*eatii]g insects, snch asf 
are comprised in the family BostrieAidcBj as well as various 
Bark Beetles^ belon^ring to the genera ScolytuB and Tcmicm 
of the familj SoolvtidoB, The attacks of these insects soon killed 
the U*ees, which, dyings off completely, exposed the next line of 
trees, immediately behind them, to bear the brnnt of the strong 
winds. In time these also became weakened, losinj^ health and 
vigor, and were thus prepared to receive the swarms of wood- 
eating insects, which had now multiplied considerably, and by 
which they were, in their turn, completely killed off. And so 
on, doubtless, has run the course of this now serious calamity. 
In these forests may be seen large trees, {CalapfgfUum inoph^U 
lum) of magnificent development, entirely killed ; and as far as 
could beseen of it, the evil was gradually, but too surely, spread- 
ing onwards and upwards into the hill forests, where to end it 
is hard to say. In the forests, lying above the immediate line 
of attack^ were found young and comparatively healthy trees of 
various Bpecies, in which were discovered swarms of beetles and 
their larvse, and which appeared to belong to the genus Tomicus^ 
though to what species we are unable to say owing to the want 
of IxKiks of reference. These appeared, as it were, the pio^ 
neers whose first attacks would shortly be followed up by the 
more robust Boetriohidians coming up in the rear. 

There are, besides the foregoing mentioned, numerous other 
species of Coleopterous insects, whose larvae feed on the woody 
etems of trees, especially such as have received injury, or tlie 
health and vigor of the trees have otherwise been impaired^ 
Such insects belong to the families Buprestida^ and the 
long-horned or Capricorn Beetles {CerambyddcB)^ all of which 
are represented in Mauritius by several genera oontaining 
numerous very fine species. 

Before concluding this notice of the more prevalent forms 
of insect life capable of infiicting grave and 

Mauritius, a word might be said on the 

necessity there is for affording all the protection the law can 

give to the insect-eating birds, whose presence in the forests, 

though few they be, doubtless has an appreciable effect in 

reducing the number of insects which might otiierwise complete 

the cycle of their existence. Of insectivorous birds there are 

but very few in the Island, and which belong to some half 

dozen species. 

These are very abundant, attacking decayed and decaying 

timber. They belong to species which differ 

vnuteaatfc ^^^ ^ Indian forms, by constructing their 

galleries and globular nests with decayed wood, and likewise 

arboreal in their habits. The huge globular excrescences, so 

frequently met with on decaying treeSj are the habitationa of 

these creatures. 
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The timber is very liable to the attacks of dry-rot and 

other faa)2[oidaI forms which cause con- 
^JJ^^"«^^ siderable destractioa to it. Very few of 

the larger matare trees, now met with in the 
forests, are free from dry rat. In fact it is the rale rather 
than the exception to fiod timber attacked bj it Onoe com- 
menced the aestruotion goes on, unless the diseased part be 
carefiilly cut out so that none of it remain, otherwise ihe/unffua 
will again spread. The climate of Manritius is peculiarly 
fayqnrable to the development of suoh parasitical yi<n^ty scTcral 
lerms of which likewise appear on the leaves and tmgfi of 
Jiving trees. 

Creepers and Epiphytic plants of large sise are not numerous, 

and therefore are not active agents in effect- 
pfc^P^ '"^ ^'" io? «^y appreciable damage to the forest 

trees. Two climbers of robust habit, how- 
ever, are found within the forest regions — the CneHii gUikra and 
Rau8Ha nmplejCj but their occurrence is rare. Amongst the 
herbaceous twiners are several species which damage the young 
|:Towth, and which will require attending to in all newly 
formed plantations. Of Eptpitftes, capab^ of injuring fully 
developed forest trees, may be cited the several species 
composing the genus Fieus. These are likewise not of com- 
mon occurrence, and therefore the injury they do is inappred- 
ahle, tboogfa it would be well to make it a standing order to 
tall Forest Bangers that Creepers and Epiphytic plants of des- 
tructive habits, wherever met with, should be killed. This will 
he dome by cutting off the stem, in the case of a creeper, close 
to the ground, and then splitting and smashing up tne stnmp 
to prevent its shooting out new stems. EpipkyteB may be cut 
down and removed if tliey are in a position where they can be 
got at. Each Forest Ranger should be provided with an axe 
of the kind oommon in Mauritius, having a chisel-cutting 
edge at one end and a hammer head at the other ; without 
bis axe in his belt no Forest Ranger should stir out on his 
i rounds. 

These are very destructive in Mauritias, because of their 

persistent action whenever they set in blow- 
^^ ** mg, which is in winter from tlie south-east 

quarter ; they then constitute what are called the south-east 
trade winds. In all exposed localities tree vegetation suffers 
considerably from them ; they are cold and cutting, and as 
they blow with some force, amounting sometimes to continuous 
^ales, the damage they do in cutting over and retarding growth 
IS considerable. In some parts of the Island this is especially 
the case ; and it will be observed that, owing to these winds, 
the branches of trees exposed to windward have become 
arrested in development, and that growth has taken place on the 
opposite side instead, thus rendering the trees lop-sided. The 
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effect of sach growth, on the timber produced bj sach trees, 
is, that the fibro-vascalar bundles of woody tissues, instead of 
being regularly arranged in concentric circles around the stem, 
are formed in excess on the sheltered side of the tree, while 
similar bundles on the windward side are few and imperfectly 
developed, so that the timber of trees grown under those condi- 
tions is less valuable, where strength and durability are requisite 
qualities. The force and persistency of these winds during 
a great part of the year also cause the taller forest trees, 
which, seeking the light, force themselves above the general 
canopy of forest foliage, and in which situation they are then 
exposed to the full action of the winds, — to throw out buttresses, 
and their stems are thereby rendered irregular and of fluted 
formation. The stems of such of the taller trees, as Tandndty- 
eoque^ Colophaney Tatamaka^ Natte and Makakj are familiar 
examples. 

In all instances where young plantations are to. beestab- 
Shaiter belti Agidnfli Hshed in localities exposed to these winds, 
windi. shelter belts must be first established, placed 

at right angles to the direction from which they blow. Such 
belts are easily formed, and may be twenty feet in width, planted 
with Casuarinaj Telfariay ( TetrantAera monupetala^) Bamboos, 
JamUmguey (Eugenia Jambolana) or some of the quick growing 
hardy Australian trees. Unless such protection belts are first 
established, it is very doubtful ; otherwise, if laying out planta- 
tions in such localities is not literally throwing money to the 
winds. 

These sometimes visit the Island, and may appear at any 
HuxrioMMt. *^°*® between 1st December and 1st April ; 

the destruction caused by these revolving 
storms are simply incredible ; all tree vegetation, sugar plan* 
tations, orchards, in fact everything offering any obstacle or 
resistance, go down at once before them. No forest, unless 
growing together in a compact mass, could withstand them. 
Hence the necessity, whatever is done artificially in the way 
of getting up young forests, to plant thickly and to allow no 
room for Siese winds to find a way into them. 

(7b be continued,) 
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On a recent toar through the forests of Obota Nagpore, the 
opportunity was taken to measure S&l trees wherever possible, 
with a view to ascertaining the average rate of growtn. The 
best countings were obtained in the Singbhiim Forests in a 
portion of the Anandpur Estate, which the Thakdr was working 
for timber to build the new jail at Chaibassa. Careful 
countings were made on eight stumps with the following 
results: — 
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S'ving an average rate of growth of nearly 8*7 rings per inch* 
30 rings on the clean cut section were particularly well 
marked for 8A1, and the stumps recorded presented no difficulty 
in counting. Many more stumps were really examined, but 
the measurements were not recorded where in the least doubt- 
ful. 

No. 1 gave the following measurements for the different 
thickness of 10 to 10 rings, counted as the greater radius <mly. 
Owing to indistinctness on some radii the mean radius measure- 
ments were not procurable. These measurements show a com- 
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This shows a decreade of 83 inches in 45 feet, from 5 feet 
to 50 feet^ or omitting the first ten feet^ where the trunk 
evidently broadened out— 10 inches in 40 feet, or I inch decrease 
per foot of height Above 55 feet a big knot unfortunately 
prevented further measurements. To show the size to which 
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timber in the magiiifioent Saranda Forests can attaiD, the 
followiDg measnrenients of a big tree may be given :— Height, 
125 feet; girth, 121 inches, and this was not a very exceptional 
case. In the adjoining Oovernment Reserve no large fellings 
were going on, bnt the following smaller trees were cnt and 
measured — 
At Rongo on the on ter Western Range of the Saranda hills : — 

FMfe. Radiiis. BiBfft. BJafft par iiioh. 
On Um hill ridge in s dry plaM, 

eipoMdtohotwindi(C.M72)aboat 1,500 2 in. 24 12 

At the foot of the hill» looftlitv oompars- 

iitely moitt (0. 8,47S) at aboat ... 1,000 2^ „ 18 7*2 

On the slopes of the Ankua bill overlooking the Eoina 
Talley : — 



Feet. 


Bedim. 


Siege. 


2,700 


2iin. 


17 


2,000 


3! .. 


29 


1,800 


4 H 


02 



On the tiinimit ... 2,700 2} in« 17 7*5 

(The age of thie ie knows, for the 
place wae oleaxvd in 1868 for a enrTej 
point) 
On the northern tspeot elope, good 

aoa,Uterite ... 2,000 8| „ 29 7*7 

On • weetern aapeot, rook Uterite, hat 

very little eoil over it ... ••• 1,800 4 „ 02 16*6 

These three specimens have been kept and marked C. 3478, 
a 3479, and 0. 3480 of the Dehra Diin collection. On the hill 
above Eurkntia in the Kolh&n Forests a sapling, or rather 
shoot, was measured (No. C. 3490), giving 1^ inch radios to 9 
years of growth, or 8 rings per inch of radius. 

These measurements seem to show that the rate of growth 
of S&l in Saranda may be taken to be 7 to 9 rings per inch of 
radius for trees growing on good soil in sheltered localities, and 
12 to 15 rings for trees growing in more exposed conditions. 
For good soil, therefore, we may consider 80 to 100 years as 
the age at which Sal may be expected to reach 6 feet in 
circumference, exclusive of bark. 

In tJie Falamow Forests, which are all young and chiefly 
composed of stump shoots from saplings which have been 
constantly cut over while yet young, before the forests were 
reserved, a few countings were also made with the following 
results : — 



Fonet. Bediu. ITo. of ringe. ^.. 

Knmanili Beeerre (C. 8484) ... { inoh. 6 7 

Chanpi Forett (C.8441) ... ... 8| „ 23 7*6 

8eemah Beeerre, Netarhit (0. 8440) 

8,0GOfeet ... ... ... 2 „ 20 10 

Seemah Eeeerre, Henar Valley (0. 8444) 

Shoot 88 feet high ... ... 2i ,, 10 4 

These show that, at any rate, at first the growth of shoots 
is fast if the locality is favourable, and that even at 3,000 feet 
on the laterite of the Neturh&t plateau, the growth is not bad 
considering the conditions. That large timber can be grown 
in Falamow is evident from the measuremeniB of old trees on 
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the Jaidr plateau at about 2^500 feet in a sacred grove. Tbeae 
treea showed a height of 100 feet to a girth of 10 to 11 at 
4 feet from the ^ound. In estimating, however, the probable 
growth of S&l in Palamow, it would be too much to count 
on an average of even 7, much less 4 rings per inch, and it will 
be safer to take the probable age of trees at 6 ieet in girth as 
about 80 years in p;ood, 120 ^ears in moderatoi and 150 years 
in exposed and high localities. In Chota Nagpore the eQects 
of forest, especially in low-lying spots, jnst below the hillsi are 
very remarkable. In the Seemah Reserve whple areas of young 
Sftl forest, evidently of promising growth, are often thus 
destroyed. But in more exposed places, frost is seldom very 
destructive, and it would seem that, in Palamow at any rate, 
it is only the low-lying moist places near to high hill ranges, 
which are much affected. 

The counting of annual rings on freshly cut stumps in 
Ohota Nagpore is by no means difficult, but tlie markings of the 
annual rings seem to disappear as the wood out seasons or the 
stump gets older, and it is then difficult to say always what are 
annual rings, and what are only lines containing fewer or more 
pores, but not marking annual growth. 

J. S. G. 



#n ih llfstinratitn tf §tnnAtA ^^tiis in ^Mpr. 

On looking over the map of the Bombay Presidencv it will 
be seen that Kolhapur is a Native State, situated on uie range 
of the Sahyadri Mountains, and bounded by the district of 
Sattara on the north, and by that of Belganm on the south. 
It is ruled over by a Mahratta Chief, a descendant of the 
great Shiwaji, the founder of the Mahratta rule in the Deccan. 
The present Chief beinga minor, the affairs of the State are 
managed by a Native Karbhari (minister) under the general 
supervision of the British Resident. 

The total area of the Kolhapur State is about 3,000 square 
miles, and the revenue is about 30,00,000 rupees, including 
ihat of the subordinate jaghirs. The country is intersected by 
long ranges of hills, branching from the Sahvadri (Western) 
Ghats, and running perpendicular to it in the east. These 
hills form the water-parting of the several tributaries, which 
take their rise in the Western Ghats, and empty themselves 
into the celebrated Kistna river, supplying water for. irrigatiou 
for a considerable area of land under sugarcane cultivation in 
the rich valleys through which they run. The importance of 
protecting the tree vegetation on these hills and on the slopes 
of the Gnats cannot, therefore, be denied. 

The State authorities, having been quite alive as to the neoes-^ 
stty for immediate action in that direction, obtained the services 
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of a native Forester from the Bombay Forest Department, and 
with his advice introdaced a system of forest management 
both in the interest of the State and its people ; gnSually, 
though steadily, introducing reforms as the people became 
reconciled with the altered circumstances. 

The Forest Department was started in March 1878, and 
snbsequently organized in November following, after the forests 
were fully inspected, and their capabilitieB ascertained by the 
Forest Officer. The Denartment at first employed itself on the 
most important and preliminary work of forest demarcation, 
which has since made considerable progress. 

Simultaneously with the forest demarcation, the Department 
was authorized to bring certain forest areas under strict pro- 
tection, and to provide for the maintenance and improvement 
of the reserves ; and, though little progress has yet been made 
in that direction, it is nevertheless satisfactory considering that 
the Department is in its infancy, that the new staff of subordi- 
nates have to be taught and initiated into the rudiments of 
forestry, and that they have to acquire, by experience, a 
knowledge of the cultural requirements of at least some of 
the important forest trees. 

At the outset, it must be said that the object of the State 
Forest Department is not to create omamenUl plantations by 
incurring a large outlay, but simply to undo the mischief 
caused by recklesslv cutting down, and afterwards burning the 
first jungle trees and vegetation for kumri (or what is otherwise 
called dhaya) cultivation and for other purposes ; by re-clothing 
the bare hills, or large open blanks in the forest reserves with 
anything that will grow on them, so as to prevent the con- 
sequences which may be expected to arise from denudation. 
Nevertheless it is desirable to grow valuable timber trees so ea 
ultimately to supply the market with timber. At the same time 
the cultivation of fruit and other useful trees yielding valuable 
minor produee, such as myrobolams, lac, gum, &c, has not been 
neglected, as they would not only considerably add to the 
resources of the State, but would afford employment to the 
poorer and wilder classes, who are solely dependent on the 
produce of the forests for their maintenance; but that, 
too, seems at present to have denied to them by Providence, 
which punishment they deserve for carelessly and reoklessl^y 
destroying all vegetation near about the place of their 
abode. 

When first creating the forest, jungle trees and vegetation, 
it seems as if nature were cognizant of the wretched condi- 
tion of the poorer classes residing in the remote corners 
of the country, and encouraged, and gave, as it were, a 
prominence to the growth of such species of tree as would 
Lave (if they had been spared) provided in the shape of edible 
fruits, rootsj flowers, leaves^ &c., for the requirements of the 
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|»eopIe> whose indolent habjts precluded them from adopting 
a better mode of cultivation than the well known and pernicions 
system of knmri. 

For instance there is a Tariety of climber called ^* Kusar/' 
{Joiminttm arboretcena) formerly to be seen everywhere on 
the line of the Ghat Forests^ but now gradually disappearing. 
It flowers in March, and immediately afterwards commences 
to bear,. and is loaded with seed in such quantity that it 
supplies food to at least three-fourths of the population residing 
near the Western Ghats. The noteworthy fact in connection 
with this climber is, that its boiled seed is said to be as nutritious 
as any of the common food grains produced in the Mawal 
country, such as toari^ tawaj &o. ; besides, while quenchiug the 
appetite^ it is considered by the hill people to be a cure for 
any derangement in the stomach. On account of this good 
quality, the people eat it after boiling it several times to 
make it palatable, as it is bitter in its raw state. There are 
other varieties of ve^tation affording similar means at other 
times of the year; out it is needless to describe them aH 
here — suffice it to say, that about three-quarters of the 
population near about the Ghats subsists on the produce of the 
forests for about six months in the year. 

The above fact waSj therefore, laid at heart by the Department 
in conducting the sowing and planting operations wherever 
the capacity of the soil operated upon permitted of its being 
observed. 

Four different methods, viz., broadcast sowing, sowing of 
seeds by dibbling, direct sowing in pits and seed holes, and 
raising of seedlings in nursenes for planting out, were sug- 
gested for adoption in replenishing the denuded hills with 
jungle trees and vegetation ; but how far each succeeded in 
securing the object in view is to be gathered from the result 
herein recorded. 

During the past Fuslee year, that is during the rains of 1879, 
small nurseries were established in different localities, mostly 
to raise Teak and Bamboo seedlings for subsequent transplanting ; 
but the cultivation of other useful trees, such as Amba 
{Manffi/era indiea)^ Fanas (Artoearpii$ integri/olia)y Bhendee 
{ThstjMmapopulnea\Oondee{Cahphtfllum inaphvllufn)^ Chan- 
dan {Santaium alburn)^ &c., on a small scale, was by no means 
neglected. 

The Bamboo and other seeds germinated after they were 
put into the ground, but the Teak, as was sown in its 
natural state, took one complete year to come up, so that 
it came up thickly when the regular rains of 1880 commenced 
to fall. 

The Teak seedlings, as soon as they had borne six leaves, ex- 
clusive of the cotyledonary ones, which was by the middle of 
July last, were, as well as the seedlings of other plants one 
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year old, removed from the narseriee, a^d transplanted, as 
shewn below, daring the monsoon of 1880 :— 





No. o* FuLMn. 




TMk. 


OtbOT 

kinds. 


Total. 


1. KarwMr 

2. Bowda... 
a Bboodnffid 
4. PanbaUa 
6. Malkapur 


26,000 
8,000 
7,000 

S^OOO 


600 
1,000 

40O 
400 


Illll 


TOTA£ 


44,000 


2,400 


46,400 



The smaller and tender plants which sprouted up later were 
retained in nurseries for removal in the following yearn 

The bamboo plants had grown four to five feet in height, and 
were quite capable of being planted out during the last raius ; 
but as no bamboo seed could be procured for sowing during 
the current year^ it has been considered desirable to retain 
them in nurseries until the rains of 1881, when they will be 
able to throw ^ out new shoots from the main stock. These 
shoots it will probably be possible to separate, so that they 
may be planted out separately, and thereby increase the num- 
ber of bamboo seedlings to at least double the present number. 

The approximate number of bamboo plants now growing 
in difierent nurseries is 11,000, and these will be available 
for transplanting at the commencement of the rains of 1881, 
and by the end of that monsoon season they will, it is hoped, 
have taken a firm hold of the groundi and be in a position 
to stand better against the dry summer heat without watering, 
than would have been the case with tender and younger plants, 
such as they were during and before the rains of 1880. 

The broadcast sowing was resorted to in replenishing the 
narrow belt of the forests, lying along the Sahyadri Range, 
which, though irregularly stocked and openecl with large 
blanks here and there, is still capable of being regenerated by 
self-sown seedlings, provided tne seed is scattered over broad- 
cast, or dibbled into the ground, wherever required, to assist 
the natural reproduction. 

The information as regards the area sown under the above 
system during the past two years^ vte., 1879 and 1880, is con- 
tained in the following table :— 





npon inaoKM. 


In the ninf of 1879 ... 
Do. do. of 1880 ... 


4.700 
8,200 


TOTAl ... 


7,900 
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The sowing in all the reserves taken in hand in the year 1879 
bad to be repeated, and it will have to be continued in some 
until the whole area is thickly covered with new growth. 

The result of the sowings effected during the last and the 
current year is very encouraging in localities where the 
young forests could be saved from being burnt over, especially 
m the case of Bowda, Eatalee^ Shengaumi and Nishnap 
reserves, which need not be sown any longeri but require to 
be protected from fire and cattle only for some time. 

The change which has been made in the appearance of 
some of the Ghat Forests, since they were subjected to a regular 
treatment, ia conspicuous even to a casual observer. 

There the Hirda {Termincdia Chebula) trees naturally 
abound; and as thby are likely to yield a handsome yearly 
revenue to the State, the Department was induced to put 
several cart-loads of myrobolams in the ground, resulting in 
the sprinkling of a new growth of Hirda in all the reserves, 
and more especially in those of Sheiigaum and Ghizapur. 

In a locality further east, outside the above belt, where the 
hills have become perfectly bare, the ground for sowing and 
planting had to be prepared a little more elaborately than was the 
case in the western part of the district. Here the simple method 
of sowing in pits and seed holes was followed with great success. 

As usual the Teak seed that was put into the pits before the 
commencement of the rains in 1879 germinated only on the 
setting in of the monsoon of 1880, as has been the case with 
nursery sowings ; and at present about 75 per cent, of the pits 
contain one or more seedlings. The seeds in other pits are 
likely to sprout hereafter. Some time must, however, elapse 
before the result of the direct sowing can be comparad with 
that of transplanting, and we are able to decide which of the 
two systems can be adopted with most advantage. 

Of the Teak transplants put out in the rains of 1879, 40 per 
cent have survived without watering. They are now growing 
six to twelve inches in height, and appear to be sufficiently 
robust to warrant a hope that they will push ahead without 
further assistance. 

As the Teak in its natural state does not grow alone, it was 
intei'mized with other species of a hardy and fast-'growing 
character, such as Ehair (Aecada CaJteehu)^ Jambul (Eugenia 
Jambolana)j Palas (Butea frondosa), Wehela (Tenmnedia 
beleried), Siras (Albizzia Lebbek)^ Eoombha {Caret/a arbarea)^ 
Kajoo {Anaeardium ariefUale)^ etc. 

Almost all of the above plants dried down during the hot 
season, and the forest subordinates, who were not familiar with 
the habits of different trees, felt at first discouraged at what 
appeared to them a complete failure of their sowing operations* 
It was, however, explained to them that certain trees have the 
properties of throwing out new coppice shoots from their roots, 
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and that many of the plants, which they found to have been 
killed by frost or extreme heat, would spring up after the 
setting in of the monsoon. Of course precautionary measures, 
such as loosening the surface soil and coTering it with grass 
and weeds during the dry season, were required to be taken 
to prevent the soil drying too much, and to prevent the evapo- 
ration of the subsoil moisture. 

In the month of June last the plants, which once seemed to 
have died, began to throw up new shoots to the astonishment 
of all the forest subordinates, and in the month of August 
last it was found that about 26 per cent of the whole number 
of plants other than Teak have finally succeeded, and this is no 
doubt a very satisfactory result when it is remembered 
that the sowings were effected on a poor soil and that the plants 
were not irrigated. 

Among the species selected as companions for Teak, 
Kajoo (Anareardium orientale) seems to be deserving of 
every attention for sowing in the forests. It is said to Xe a 
native of Brazil ; but it is now quite naturalized in all parts 
of the Southern Konkan, where it is cultivated in groves near 
the towns, and round about the village temples. It is stated 
in the Bombay Flora that the wood is much used in France 
for fine cabinet work, under the name '^Bois d' Acajou,'' 
though it does not seem to be in' use here in carpentry. 

The tree bears sweet smelling flowers succeeded by pea- 
shaped fruit of a yellowish red colour. A fine spirit is prepared 
in Goa from the fleshy peduncle by distillation. The nut hangs 
at the end of the fruit outside, and is about an inch long. It 
is edible and wholesome whea roasted, and forms an article of 
trade and commerce. It is said that these nuts are used for 
imparting a flavour to Madeira wine, and that they are also 
known to yield, by expression, an edible oil equal, if not 
superior, to almond oil, and certainly by no means inferior 
to the ground-nut oil. 

The pericarp of the nut produces a black acrid oil, which 
possesses caustic properties. This oil is applied to timber to 
prevent the attacks of white ants. 

An astringent gum is exuded from the trunk of the tree to 
the extentof five to twelve ponnds annually, which require to be 
eoUected when the sap is rising. 

It is said that it forms a good varnish, and is peculiarly useful 
where the depredations of insects require to be guarded against. 
It is said that in South America book^binders wash books with 
a solution of it in order to keep away moths and ants. 

Apart from its being useful as above described, the tree i^pears 
to be well adapted for cultivation on dry stony ground on account 
of its fast growth and hardy character. Five hundred seed 
grains were, therefore, procured and dibbled into the pits and 
seed holes at the commencement of the monsoon season of 1879. 
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Almost all Uie seeds fi^erinittatecl wiibia a forltught, aud Ly Uie 
end of October foUowiug the planta had grown up froni one to 
two feet in height, and so firmly established themselves by strik- 
ing deep roots, that I find the percentage of oasualties, even 
under unfiivorable oircnmstances, is very small indeed compar-* 
ed with other species similarly situated. 

The subjoined statement will exhibit the area taken in band 
during the current year for direct sowing in addition to that 
sown over last year, and the number of pits and holes prepar* 
ed ft)r the purpose in different plaoes :-*^ 



Name of tb»8ab. 
aiTMoniuwUoh 
the B«tenrw 

•TOSitMt«d, 


Asia oniAfiD ur ov 








In 1879. 


In 1880. 






Aeni. 




: : : : : 


860 
860 
810 
410 
16 


100 
60 
176 
180 
860 


19,600 
18,000 
81,000 
80,600 
8,000 


72,480 
40/X)0 
80,800 
90,600 
96»fi00 


The caraaltiM amoDft 
the plimta fiown \m 
1880 will nol be M- 
taally known tilt aftct 
the eettinfrinofihe 
negct moueoon. 



The seeds selected for sowing in the above pits and holes 
during the year 1880 were the same as last year, find in the 
same proportion, with the exception of Kajoo nuts, which were 
used in large quantity this time. Four hundred thousand 
Kajoo nuts were put into the ground just before the advent 
of the last rains. They came up luxuriantly as usual, and 
the seedlings have now attained a height of from twelve to 
eighteen inches, and promise to grow with vigour. 

If the cultivation of the tree in question be contimted for 
a further period of ten years on the same scale as has now 
been adopted, and if the Department succeeds to grow nt least 
one hundred thousand trees every year, allowing 7S per cent, 
for casualties, etc., that is 25 per cent more than has been 
found hy the experience of last year (but this has been done 
more for being on the safe side) while estimating the future 
yield, there is every reason to believe that, while on the one 
nand die cultivation of Anarcardium orientale will lead to 
augment the resources of the State forest revenue by the sale 
of its produce to a considerable extent like the Hirda nuts, 
on the other it will cover the present naked hills with vegeta- 
tion, perhaps unequalled as far as beauty ;and productiveness 
is concerned, for the tree is very ornamental in appearance, 
and its cultivation easy. 

Considering the tree is both economically and commercially 
useful, the Forest Department will be justified in estimating 
that each tree will at least yield, even under unfavorable 
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cireumstancesy four annas worUi of produce, eonsistinor of, as 
has been said before, nuts, oil, frnits, gnm^ etc. 

It appears that the cultivation of the Oashew-nnt tree was 
never tried on the barren hills in the Deccan, and there is 
every reason to believe that this is the first time that it has been 
tried for forest planting with such considerable success as (o 
warrant further experiments being made. 

One noteworthy fact to be kept in view in connection with 
the Cashew-nut tree is, that it bears fruits and nuts at the age 
of five or six years, so that any speculation formed as to the 
value of its yield must take into consideration the probability 
of such yield commencing at an earlier age than is usually 
the case with mcst trees. 

It is no doubt desirable that, wherever extensive planting 
operations are to be undertaken, it is better to adhere to the 
system of direct sowing of seeds in pits and seed holes (even 
in tiie case of teak sowings) on spots where it is to grow 
into a tree than to raise seedlings for transplanting ; but at 
the same time it must be remembered that it would be nn- 
iiesirable to do away with the nursery system altogether, 
until the results of the two methods could be compared so as 
to be able to lay down a definite plan for future operations. 

However, the experience gained last year having shewed a 
tendency to confirm the above opinion, an attempt is being 
made to gradually abandon the nursery system, instead of 
giving it up all at once, for the reasons already stated. Four 
new small nurseries were, therefore, established during the 
rains of 1880 to secure plants for planting out during the 
ensuing rains, in which Teak, Cbandan, Funas, and Fith^ 
colobium Saman seed have been sown. 

A few Ptthecdobium Saman plants, which the Forest Department 
raised in bamboo baskets in the beginning of the monsoon of 1879, 
were transplanted during the rains of 1879. Some of these 
have grown to a man's height during the course of one year, 
while the remainder were twice browsed down, and in one or two 
oases broken off by village cattle who had entered the planta- 
tion at night soon after the plants were put out. The cattle ' 
were seized and put into the cattle ground^ but the growth 
of the plants was retarded by the injury done to them. They 
threw up fresh shoots with renewed vigour immediately after 
the setting in of the rains of 1880, and are now growing 
capitally as if to make up the loss. 

The aggregate expenditure incurred on account of the above 
undertaung amounts to Bs. 8,225, which sum would 
appear very small indeed compared with the result obtained ; 
but it should be stated that a considerable portion of the work 
was done by the members of the regular subordinate forest 
^stabliahmeot, and hence the small extra outlay* 

Native Forsstse.. 
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TO THl EDITO&OF THB /^0IDIAN FORBSTBR." 

Sib,— In Bibbentrop's '^ Hints on Arboriculture,'* at page 
]21, it is remarked that in the eztensiye private mkhs between 
Meean Meer and Okarah, the roots of tne ^ Jhand" trees ara- 
all stubbed out, which apparently, the anthor thinks, is a very 
heinons offence to judge from the withering sarcasm of the 
following sentence, vi?.: ^^ It remains to be seen if he (the con-* 
tractor) will succeed in exterminating the long suffering Jhand 
and Karil/^ Again lower down on vie same page, the author 
says : ^^ Coppice treatment, aided by artificial cultiTation, is the 
best way to reproduce it'' Would he be surprised to hear 
that the idea is gaining ground among forest officers that 
the stubbing out of the stump is the proper way to treat 
Jhand^ as by that means not only is a larger supply of wood 
obtained (the natives have a saying that a Jhand tree gives 
more wood below ground than above) from the area, but the 
reproduction is both stronger and greater in quantity of dioots 
tmm is the case when the stumps are left in the ground ? 

I have careftilly watched the effects of both systems during 
this winter, and have decidedly come to the conclusion that 
the common village '^dustoor^' is by far the best way to treat 
Jhand. The villagers cut down the tree and then stub the roots 
outj not even taking the trouble to fill up the hole left by 
the process* The consequence is, that water lodges in the hollow^ 
uid the ground being kept moist so much longer, the shoots 
are much more vigorous and healthy than those from a stump 
would be. 

So far has the idea gained ground that experiments have 
actually been made in a Government (Forest Department) 
mkh in exactly the same way as is done by the i^athetic 
villager ; and, as far as they have gone, are a complete success — 
the root shoots being in every way finer than those from the 
stump^ 

I also observed that wherever land had been cleared for 
cultivation, the roots being stubbed out for the purpose, there 
was positive difficulty in keeping down the root shoots, the 
breaking up of the soil and protection from grazing resulting 
in a fine crop of the healthiest Jhand shoots to be seen. Of 
course it would be too expensive for the Department to plough 
the land, but this treatment was certainly followed by won- 
deriul results. 

It is not the custom everywhere for the villagers to. stub the 
roots out. In parts of the Lahore district, to the west of the 
Bavi, I observed that the .trees had been merely felled to the 
level of the ground. I did not think the ooppiciBg was nearly 
so good as from roots in other places. However, be this as it 
may, there is no manner of doubt that nearly as much wood 
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as was taken from the area was left on the gronnd^ and to no 
purpose, as the coppicing would have been better in my opinion 
had the stumps been taken out. I asked why they had been 
lefly and was gravely told that the labour wolild be so great 
as to leave no margin for profit, and yet in other parts it is 
always done, and for a very good profit too. 

At the Changa Manga Plantation also, the roots of the trees 
(Shisham) in Compt. No. 1 (whioh is being oleared) are being 
stubbed out, and it is suggested to leave the holes open as in tl^ 
village lands, Such are die changes yeaiB have brought aboat- 
since the ** Hints oa Arboriculture'' were written, and the ruth- 
less oontraotor held up to the scorn of nations. 

Pavjabi. 



^n ^pkp tit S^lax. 

*r0 THB KDITOfe OP THE *' ll»DtAN FORXSTKR.'' 

DSAR Si%^*There are few experienced members of the 
noUe Corps to which you belong, who have not seen 
me, if not every day, at least much oftener than has been 
Bgrteable to them ; and yet (I say this without auy malioei 
although, with us trees as with yon men, revenge is sweet) how 
many have tnken the trouble to know me ? 

Botanists call me Boswklua thubivbra, U monde mUgfatM 
Salai, Sau, SalaB) Gugqar, &o., according to the various 
Indian distriots which I have chosen for mj habitat. I am 
not beautiful, or graceful, or majestic No pamter has yet put 
-me into his landscape t no po^t has yet immortalised me in 
4song ; no whispering lovers meet underneath my gaunt^ 
prosaio) light-admitting boughs j no weary noon«day traveller 
«eeks the sbadeless shelter of my leafless crown ; no omniscient 
Depnty Commissioner or ambitious Canal-wallaJ!, those Titans 
amon^ arboriculturists, have yet considered me deserving of 
ihe dignity of a place in their worid«>fiuned proves and 
avenues, few, oh few I climb the dry, sunny, rugged, spear* 
grassy hills, whioh almost alone I inhabit, from a pure sense 
«f duty, for the publio weal ; occasionally, indeed, I see the 
mighty hunter, whose thoughts are, however, too busy wiUi 
weightier matters to take more than a passing notice of me. 

In short, dear Forester, there u no tree anywhere in this 
wide, wide world, that has been more roundly abused than 
*poor me. How many benignant tempers have been lost ; how 
•many high hopes, above which rose piles of shining rupees, 
have been dashed down to the earth at the sight of the. miles 
upon miles of uplands and ungrateful rocks, which I now 
cover and protect to prepare for a higher destiny in the 
future ! 
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* Yoar In^pector-Oeheral, whose name would be an ornament 
to any service (maj his shadow never ^row less), says Ihat 
my woodi^--** {l)jUffhtcolauredj darkertohen seasofied; (2), 8o/i ; 
(3)» ^po^^ ; K^h coarse ; <5)^ open-grained^ (6), 8u-85i^«. per 
oiMc Jooi; {7)jnoi durci>le*^ In tliis lon^ indictment I plead' 
gnilty only to counts Nos. 2 and 7. The carpenter, and 
especially his toolsi will not condemn me on the former count, 
and as regards the latter, I stand convicted with a host of the 
most respectable among my sylvan compatriots. But more on 
this point by-and-bye. . 

With, respect to the first count, I do not deny that my 
sapwood, like that of the Teak, Blackwood, BissoOj flardwickia, 
tea, is extremely light coloured. But my beartwood (real unde- 
eomposed beartwood, not the black deoxydised beartwood of 
which my friend, the Ebony ,furni8hes the most striking example) 
is a dark greenish-brown, of nearly uniform tint through-> 
oat My growth ia rapid, and my beartwood begins to form 
very late ;and hence, until I attain what, for me, is an advanced 
age, vie,j from 50 to 60 years, my trunk consists chiefly of 
sapwood. Thereafter the proportion of beartwood constantly 
increases, and by the time I am mature, the ring of sapwocd 
in my trunk may be reduced to only one inch, but more com- 
monly two inches. 

' Counts S, 4, and 6 will be best answered by coupling them 
together. A spongy substance is, I imagine, one that is full 
of plainly visible air-cavities, and that may be compressed 
with very little force ; but yon would require a microscope to 
see any air-cavities in my beartwood, and the man must be 
gifted with superhuman strength who could, without the aid 
of machinery or a hammer, compress a piece of my beartwood 
to any extent appreciable with even the most minutely divided 
micrometer. After this it would be superfluous to say that 
my beartwood is not open^grained. But perhaps it is coarse- 
grained. If it be so, then the beartwood of my distinguished 
friend and colleague, the Teak, is also coarse-grained. 
' As regards, the weight of my beartwood (count No. 6), the 
only.feason I can assign for Dr. Brandis's low figures is, that 
the experiments, from which they were obtained, must have 
been niade with very dry sapwood, out of which most of the 
substances naturally impregnating it must have been washed 
out* 

I have afa'eady admitted that my wood is not duraUe,but 
tills admission will be misunderstood without some Ihnitation 
and explanation. White ants attack my sapwood, but it is not 
quite so certain, indeed it is doubtful, whether they will touch 
my beartwood, which emits a very strong disagreeable odour 
cliaraoterisfcic of it. My human friend, who is transcribing 
ihis letter imder my dictation, says that he once left a plank 
of my heartwood for several days^ aye vi^eeks, over a large 
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nest of white ants, vrho carefully avoided it. A large I012: 
fiimisbed by me was cnt in the Ponasa Reserve in December 
1873. It lay in the forest where it fell nntil October 1874, 
when it was sawn np into 1-incli planks. The sapweod wa» 
then slightly decayed, but the heartwood (14 inches at it» 
greatest width) was intact and still very green. Two months 
later some of the planks were nsed in making a iable. Althongli 
they then appeared perfectly seasoned, still on merely scrap- 
ing off their surface, they were found to be as damp as if the 
tree yielding them had only just been felled. By July 18^7^, 
the planks in the table had shrunk about 3 per cent across 
the grain, and had to be joined anew and planed even at the 
joints. The plane showed that the wood inside was as green 
as ever. Briefly^ they were not seasoned through even in 
1879. Seven years is a long time to require for seasoning^ 
and I confess that this is a very serious defect. Nevertheless 
the fact remains that afler more than seven years those planka 
are as sound as ever, and are likely to continue so indefinitely. 

But you will ask what all this proves ? The durability of 
planks put into a table and kept under a roof is nothing sur- 
prising. Quite true, dear Forester; but if you will have 
patience, vou will have more convincing proofs. The life of 
a thin Teak rafter (all sapwoodof course) in a roughly thatched 
roof is about 20 years ; . a similar rafter furnished by me 
lasts at least 5 years. In a tiled roof of the kiative pattern 
the Teak will be serviceable for from 30 to 40 years, the 
8alai from 10 to 15 years. When you remember that Teak 
is a veritable king among trees, knowing few, if any^ equals^ 
1 do not show so badly after all in the above comparison. 
Will my corresponding acquaintance, the Silver Fir^ who 
makes half the forest wealth of France, compare as favourably ? 

In the Niraar District of the Central Provinces — thanks to a 
wise, far-sighted forest policy — the inhabitants have now begun 
to appreciate my usefulness. Five-sevenths of the huts in vil« 
lages are roofed with wood furnished by me. In the Indore 
State the storeys of a great many of the new houses in the 
towns are floored with my planks, although Teak there is not> 
as with us, a reserved tree. I also supply door-leaves for a 
large number of houses of moderate pretensions. The cases 
in which Malwa opium is exported are also furnished by me. 
In West Berar in the Puma valley my value is still further 
prized. I command a ready sale as soon as I have attained 
an average girth of 12 inches, and in some of the forests there 
my very existence will soon be threatened, unless timely mea- 
sures are taken to protect me also like my more favoured 
companion — the Teak* 

So far I have dwelt on my already approved valne as a 
building wood. A very enei^etic friend of mine and an 
accomplished engineer, Mr. James Carey, Chief Engineer to 
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H. H. of Indore^ mointaias that I would make g^ood railway 
sleepers, if impregnated with some antiseptic substance. He 
has accordiagJy indnced the manacrer of the Holkar and 
Sindbia-Nimack State Railways to put a few of my sleepers 
into the line as an experiment. Before delivering these sleep* 
ers; which consisted entirely of sapwood, he had them steeped 
for some days in an infusion of Behera (Terminalia bellertca) 
leaves. They have now been in the line for the whole of one 
rainy and one cold season, and are still as good as on the day 
they were placed there. My own opinion is, that the Behera 
leaves have done me no good^ just as they have done me no 
barm ; but the effect of the steeping has probably been to 
dissolve and remove from my fibres all the fermentable sub- 
stances which would otherwise have produced a fungoid growth 
and thus induced dry rot This is, however, my own diagnosis, 
and it is for you, doctors^ to explain the effect of that experi* 
mental treatment on me— the patient. I have heard that Mr. 
Caroy intends next to try sulphate of copper by Boncheries' 
process. I shall ask him, through my present obliging scribe, 
to try chloride of xinc instead, which, I have been told, has 
been found in Germany to be quite as effective as that expen- 
4uva substance — creosote. Of course I need not tell you that 
white ants are quite impotent against sleepers laid in a line 
that is continually run over. 

Ton will now permit me to say a few words on my value as 
« fuel> Perhaps it is not generally known, at least to yon, 
Peresters, that I bnm more slowly and with greater difficulty 
than most other woods. This is due to my being impregnated 
through every pore and fibre with a substance, half-gnm, half* 
resin, the presence of which is readily detected by^ the charac<* 
teristio smell of my smoke, and which is the main cause why 
I take snch an unusually long time to season. This slowness 
and difficultyof combustion detracts from my value in the eyes 
of the Indian cook with his open-air fireplace, although, when 
split into thin pieces, I bum almost like a torch. While the 
.gum-resin is burning and, so to say, distilling away, little heat 
is given off*, most of it being absorbed to carbonise the wood ; 
but by the time sil the resinhas disappeared, the wood, very 
liUle of which has in the meanwhile burnt into ashes^ has 
l»ecome a mass of live coal, emitting a fierce heat. 

Tou thns see how easy it is to convert me into charcoal. 
The charcoal burners of Nimar in the Central Provinces hence 
-nrefer me to every other wood* The firing of my largest 
kilns is easily conducted. Add to this that I am easily felled 
and cut up, easily oarried to the kiln ( being much lighter than 
the Aeaeia Catechu and Anogeissus laHfoUoj the charcoal of 
-whioh species the blacksmith prefers ) and easily piled up. 

The charcoal made from my wood in Nimar is used in the 
State Aailway Workshops at Khandwa. I have such a bad 
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namoj however, that if once it reached the ears of the Work- 
ahop authorities that what they were using^ was Salai charcoal, 
I do believe they would at once countermand farther supplies. 
I do not claim equality for my charcoal for the purposes of 
the smithy with that yielded by Teak or the Hardwiekia 
binatay or the two species named in the precedinj; parag^ph ^ 
bnt it cannot be so bad after all, when it has given satisfa<>* 
tion in a larfj^e Railway Workshop for so many years. 

Then, again, I am largely employed by the lime-burners in 
the same district of the Central Provinces, not only in the 
form of charcoal, but also in the shape of billets of wood. 
What advantage there is in not using charcoal alone, Z leave 
yon, doctors, to ascertain, althongh I may say that my own 
idea is, tliat without wood added, the charcoal put in would 
not last enough to expel all the carbonic acid of the 
limestone. 

With regard to the suitability of my wood f<Hr the genera- 
tion of steam, there are no direct experiments to prov^it 
But mixed in due proportions with the hard^ heavy woods, I 
have no doubt but that it will answer welL I have often 
fonnd my way surreptitiously into the firebox of a locomotive 
along with the Aeacia Catechu and Anogeismts lati/oUa with* 
out, however, diminishing the speed of the train or otherwise 
producing any disturbing effect on the equanimity of the 
driver* Truly is ignorance bliss when 'tis folly to be wise I 
There are not many in either the Stores or Locomotive 
Departments of the State Railways, who can recognise me, 
when once my tell-tale bark has fallen off. Theoreticsllly 
considered, why should my wood not suit the engineKlriver P 
It is a long time before it is consumed to ashes ; it naturally 
forms large masses of live coal on the grate, when it gives 
out a powerful heat; and, lastly, it has in the engine all the 
draught it requires. 

Dr. Brandis says my charcoal 'Hs used for iron-smelting 
ia Nimar." He must have obtained this information from an 
nntmstworthy source, for the iron-smelters (I feel ashamed to 
own it ) won t touch me. Their favorites are Aeacia Catechuj 
AnmeiBBUs latifolioy Sardwiclda binatay and Soymida/ebrifuffa. 

Hitherto I have confined myself to the economic uses of my 
wood. I will say nothiag regarding the medicinal and reli- 
gious uses of the gum-resin I yield, which . ia as often trans- 
lucent or nearly opaque as transparent. 

I will now pass to a brief summary of my general utility as 
a forest tree. 

In the first place, on the dry, rocky hills, where I form 
almost a pure, quasi-high forest, nothing else will come np 
until I have split the rock with my roots and formed some 
soil to enable other species to establish themselves under my 
open crown. My roots wander for nourishment £sr and wide^ 
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throwing up nnmeroas suckers, which in their turn become 
|Mirent trees, and thus I soon cover the bleakest and barrenest 
hill sides with arboreal growth. Yon, Foresters, can aid me in 
doing this by digging up the ground round me here and there, 
a few inches deep, say 1 foot square, with a few strokes of 
the pick. If in this operation you wound my roots, all the 
better. My bark is extremely vivacious ; where it is wounded, 
it readily develops adventitious buds. Cut a ring of bark off 
Z" or il^ broad, round my trunk, and you will soon see a complete 
crown of shoots grow on the circular wound, while my real crown 
overhead will seem none the worse for the phenomenon. 

Then, again, I seed every year abundantly, and I grow from 
cuttings. Frost troubles me very much, but then my power- 
ful, vivacious roots enable me to laugh at him. I love to bask 
in the torrid sunshine. Iron in the soil agrees with my consti- 
tution. Silicious soils I delight in, but I don't mind clay 
or limestone, provided the former is not too plastic, and the 
latter not in excess. Moisture I am not afraid of, though I 
object to bogs and marshes, and places that remain wet or 
damp throughout the year. I can do without organic matter 
in the soil, but when it xb there, I do not fail to utilise it. 

Tell me now, ye Foresters, where can ye find a species more 
generally suitable than myself for your essence transUoire in 
reboisement operations on stony arid hills, or in dry, barren, 
caked or ferruginous soils, whence all forest growth has disap- 
peared ? With very little assistance from you, I will soon 
spread over and take possession of the ground, splitting the hard- 
est rock, breaking up the most highly caked soils, and enriching 
them with my precious dead leaves. Under the shelter of my 
lofty crowns fell frost shall not pass with withering tread, 
while the life-giving solar ray will enter as freely as before, only 
tempered and softened for the tender young lives below. If ye 
still have your misgivings, interrogate Damb Nature, the 
Common Mother of us all, and she will point to this dense un- 
dergrowth of Teak and mixed species heve, that straight, tall 
clump of poles worth their weight in rupees there, that (but why 
need I lengthen the catalogue ?), and doing this she will 
say : '^ These are thy wondrous works, S&lai, my elder 
daughter, and much reviled of men ! ^' 

I could saj much. more, dear Forester, about myself; but I 
have probably wearied you by this time, and the lengthening 
shadows warn my scribe that he must without delay hie back 
to his camp, where awaits him 

No yearning FhyllU, tender maid, 

All blashe*, love and flurry, 
Bat Bustam Khan, tue grave and staid, 

Intent on rioe and euny. 

But you will, perhaps, ask me, dear Forester, how it comes 
that I, who have never been to school^ have sent you this letter. 

44 
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I Will therefore satisfy your curiosity. It is needless to say that 
I have not enjoyed even the advantage of supplyinor the school- 
master with his rod, no — not once. Nay the English language 
itself is only a very recent acquisition of mine, for which I am 
indebted to my noble and illustrious friend^ the Teak, who^ hav- 
ing travelled over every quarter of the globe, speaks all the 
languages of men like a native, Mais revetious d nos moutona. 

It was a hot, sultry day. The sun had already some two 
hours passed the middle point of the celestial arc. It was the 
season when all sensible trees rest from the labours of the re- 
volving year, in order the better to recruit their energies for 
the next uprising of the world of vegetable life. No breeze 
stirred our leafless branches ; the birds forgot to chirp and 
carol ; an odour of jungle fires hung on the breathless <iir, tell- 
ing of death or despairing misery to thousands of our kind. 

Hot and thirsty, the perspiration streaming down his bronzed 
rugged face, an Indian Forester, who had protected me and my 
companions from our raginir enemy these seven long years (may 
flowers perpetually bloom under his feet !), came amongst us. 
He was our constant visitor. Not a tree or shrub or herb grew 
in the forest, but he sought to know and understand it. In his 
intercourse with us, he did not fence himself round with 
pedantic forms beyond which we durst not go in approaching 
liim. He tried to mete out justice to us all. He was not 
always successful ; but, poor man, he only did his best, and we 
overlooked and at once forgot his failures. I have heard it said 
that even in studying and dealing with your own species, you 
men very often make mistakes. But perhaps you think I am 
partial. However that is neither here nor there. 

Shade there was none. He came and rested himself against 
my trunk, 3 feet in diameter, straight and cylindrical, and 50 
feet up to the first branch. For some minutes he seemed lost in 
contemplation. I suppose his thoughts were of me and of the 
way in which I have been neglected and misjudged by those who 
ought to know me better, for all of a sudden, raising his head, 

" Thoa ill.starr'd tree," cried the forest wight, 

^ Ihoufsh all the world deepise thee, 
One pen et least thy wrongs shall rigtit, 

One faithful/b^o^ prize thee." 

He spoke this and much more ; but to cut a long story short 
I asked him to write to you, dictating wor(f for word what you 
have been reading. In publishing the same, you will earn the 
eternal gratitude of 

Thb Foob Salai. 

[Note. — Is " Thb poob Salai " a diflFerent species from that 
described by Dr. Brandis under Boswellia thurifera ? I would 
answer this question in the negative. The specimens of wood 
examined by our learned Inspector-General were no doubt 
imperfect. Indeed it is obvious that bis observations' were 
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confined to tracts where the Silai simply grows without flourish- 
ing, for he describes its crown as ^^ ^pr^oJia^ " and^^/Zfitf, " 
which is a characteristic of only the stunted tree. Well grown 
S&lai possesses an ellipsoidal crown, which becomes tabular, like 
the crown of most other trees, only at complete maturity. 
Only old trees contain heartwood, as explained by the authoress 
of the preceding letter. The general ignorance on this subject 
is evidently due to the supreme contempt with which this tree 
is treated, few taking the trouble to study it The table at 
Pnnasa has '^stumped'' many a veteran Forester, no one, who 
had not seen that piece of furniture before, having been able to 
identify the wood of which it is made. The Punasa S&lai is 
quite suited for the lower masts of small coasting vessels. . It 
is not absolutely hard^ although more so than ordinary pine, 
and that word, as used by Roxburgh in the text of the Coro- 
mandel plants and quoted by Dr. Brandis, must be accepted in 
a vague or comparative sense, implying simply that the wood 
was harder than some that Roxburgh must have had in his 
mind's eye at the time. Probably he was thinking of the 
general erroneous opinion on the subject, and without fully ex- 
plaining himself in order to be brief, employed the word 
^' hard '' without any qualification. As regards weight, the heart- 
wood of Salai is certainly not lighter than ordinary Teak 
timber. The dense, knotty, stunted, rock-grown teakwood of 
the dry hills in the Narbada Valley may be alightly heavier. — 
Thb Scbibe.] 



iestrnctton «)[ (Sitcalgptus at (l^hanjga Pattjga. 

TO THE EDITOR OF THB ^^ IN01AN F0BB8TER." 

Sir, — ^The following particulars relating to the destruction of 
Eucalyptus at Changa Manga Plantation may be of interest 
to your readers. 

In 1879 several large trees were blown down, and it was 
found that the roots had been eaten away by white ants; of 
these I could get no measurements. In May 1880, a tree, 59 
feet high and 22 inches girth, at 3 feet from ground level, waa 
destroyed from the same cause ; and again in March 1881, in a 
high wind two more trees fell, which I saw and examined ;— one 
was 25 feet high and 19 inches in girth, the other 41 feet high 
and 28 inches in girth. In both of these the sap root had been 
almost eaten away by white ants, and was quite dry, the trees 
being retained in position by the strength of two small lateral 
roots* which acted simply as Guys. 

J. C. McDoNBLL. 
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^amrins of the tarjje ^Kmkot at iehni inn. 

TO THB EDITOR OF THB "INDIAN F0BB8TKR." 

SiR^ — An event of considerable interest is takings place at 
Delira Dud this jear^ and that is, the almost gpeneral flowering 
of one of the lar^e bamboos. Those of your readers who 
have ever been to Dehra will remember the magnificent clamps 
of bamboo which border the western side of the maidan-^ 
the old Goorkha Parade Ground. I have ascertained that these 
clnmps were planted from root-stocks in 1851, and that the 
portion of shoot left above the ground was already then of a 
fair thickness ; that the root-stocks were taken from a clump 
living in Dehra in that year, but where the original clump is 
now, or came from at first, is not known. 

Another species^ with longer and broader leaves^ planted 
here and there in Dehra, but especially near the Bodyguard 
lines, is not flowering ; and there are a few clumps of bamboo 
resembling, as far as I can judge, the former species (the 
maidan one) which are also not flowering, but these are 
exceptions. The great mass of bamboos throughout Dehra 
will next year have ceased their existence. Specimens will be 
sent to the Superintendent of the Botanical Gardens, Saharun- 
pore, and to other botanists for determination.* Meanwhile, 
will some of your readers inform us, through your colnmnH, 
whether there is a general flowering of a large bamboo in 
other parts of these provinces, or elsewhere ? 

Two of these clumps were entirely cut down last year, and 
one of them has sent up one or two thin straggling shoots 
wliich are also flowering. The stunted bushy growth of the 
other at present shows no signs of it. Again, a cutting from 
one of the clumps, with a portion of the root-stock attached, 
was planted out last year to fill up a gap ; this, too^ is 
flowering. 

A. Smythim. 

Dehba Dun, 2nd April 1881. 

• It has since been Moertained Uiat (he ipeoies ia Bamiiwa anrndmaeM^Eo, 
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jj. Officiau ^afbr. 

(fotrad jfrom a Import ig Pr. i. <S. Itttrhins, Jlssistant 
<![onsenJBt0r o][ Jfonsts, on thf snl^ect of the ,^ttel 
plantations In ttu jpinni^droo^ dfonst itdsion, dated 
tb 21st «dolwr 1880. 

As regardsr the situation of these plantations — although in 
the open country — they are more or less surrounded by grass 
lands, reserved, when the plantations were formed as grazing 
ground for the neighbouring villages. As has been frequently 
pointed out by forest officers, these grass lands are far in excess 
of ordinary requirements ; and since the mortality amongst 
cattle during the famine they have been little utilized, and the 
long grass standing from four to six feet high places the 
plantations in continual danger from fire during the four dry 
months of the year. 

In considering the present conditions and prospects of these 
plantations, it is necessary to glance briefly at their past 
history. There are some small patches of land in the planta- 
tions which were formerly under cultivation, but nine-tenths of 
their area was waste land covered formerly with a pernicious 
thorny scrub and with grass, grazed, or burnt over, yearly. 
The first enclosures were made in 1868, and from then till 1872 
efforts were directed towards improving the indigenous growth. 
Seed of indigenous species was sown broad-cast, in bands, in 
worked patches, in shallow pits, in deep pits, in trenches, and 
(in places where a plough could be worked) in ploughed land. 
The general result under different hands and difierent places 
were concordant, i.«., that if the early rains were favourable, a 
poilion of the seed germinated, and an insignificant percentage 
survived the first dry season. Where the early showers, which 
are always precarious, were not favourable, the seed was in 
great part eaten by rats, and what germinated during the 
heavy latter rains withered like grass on the approach of the 
hot weather. All that remains of these sowings now is soma 
straggling thorny acacias. Nursery plants of indigenous 
species gave slightly better results, but it was necessary to 
water them during the first dry season, and to water on u large 
scale is out of the question. 

In 1872 the big pit system was introduced, and about the 
same time the casuarina tree : from this year dates all that is 
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valuable in the presenfc plantations. The big pit was found to 
render planting in this climate a tolerably certain operation. 
Watering was paid for at first, but it was gradually perceived 
that a tree in the loose soil of a three-feet cube pit put out 
during the early rains made sufficient deep root-growth during 
the first monsoon to enable it to go through the ensuing dry 
season without watering. I have ascertained by experimental 
digging that the roots of a casuarina, after the first hot 
weather, have passed through the bottom of the pit, and were 
at a depth greater than four or five feet from the surface. 
Casuarina is an evergreen, and grows slowly all through the hot 
weather ; its roots tapping the sub-soil moisture ; it^p branches^ 
bathed in the dry air of that season, must be exhaling enor- 
mously. At the end of the dry season when this strain is 
removed, and often before there has been sufficient rain to 
appreciably wet the soil, there is a visible and rapid accession 
of growth above ground. A watered tree, on the contrary, 
has no forced deep root development, and suffers when its 
artificial supply of water is withheld. During the droughts of 
1876 and 1877 the casuarina trees planted near tanks at 
Bangalore died to a considerable extent when the tanks dried 
up. The deeply rooted trees in the plantations suffered no 
loss. I take this to be tlie physiological explanation of the 
value of large pita. They are very expensive even at the low 
rate at which the work is done on the plantations ; but their 
value is incontestable, and has been established by years of 
observation. As a set-off in planting on this system no 
weeding is necessary. 

Since 1872 planting has been followed steadily, no alteration 
having been made in the size of the pits. Casuarina was at 
first one out of a number of species — ^^ Eugenia Jamboland** 
(Kanarese, N^ral^), " Terminalia Arjuna^^ (Kanarese, Maddi or 
Tormatti), ^^ Mangifera indica'* (Kanarese, Mivu), " Tamann- 
due indica'* (Kanarese, Hunas^), ** Albizzia odoratissima^^ 
(Kanarese, Bilivara), '* Acacia leucophlcea^^ (Kanarese, Bili 
Jali), ^^ Acacia arahica^^ (Kanarese, Oobli or Karri Jdli), 
** Acacia Suma" (Kanarese, Mugli), '' Bauhinia variegata?' 
(KaxiBxesey K.&uchirsi\si) y *^ Albizzia Lebbek** (Kanarese, B&ge)| 
^^ Vitez altissima'* (Kanarese, Nauladdi), and other hardy 
indigenous kinds, besides a great variety of exotics which need 
not be detailed in a brief report. The former with a wood 
inferior to, or of no greater value than, casuarina have a 
growth averaging about a fourth that of casuarina ; the latter 
are most of them less hardy than casuarina and all of slower 
growth under the conditions of soil and climate. Casuarina 
lias in fact year by year and under different forest officers 
gradually replaced all other species. It is an easy tree to rear 
and plant ; nothing could surpass its growth on a good soil, 
such as, for instancei the deep red loams north and east of 
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Bangalore ; it begins at once to deposit its needles, to kill the 
grass and ground herbage, and to form a forest soil ; its wood 
is one of the best firewoods known ; it has been nsed for build- 
ing in Bangalore side by side with Burma teak. At the same 
time it has always been felt that something more was required. 
Where the loams run into gravel, casuarina looks stunted and 
starved ; where the underlying gneiss comes near the surface 
and cuts down the sub-soil moisture, casuarina withers and 
dies during the first months of the dry season. The indigenous 
species obviously indicated here is sandal — a hardy tree 
growing anywhere, provided it is protected from fire, but one 
not easy to plant. A casuarina plantation in proper order has 
nothing to fear from fire ; and the introduction of tile-pot 
nurseries has rendered it nearly as easy to plant sandal as 
casuarina. At the present moment, therefore, sandal has 
taken the place of other indigenous species in the plantations, 
and £ expect to plant out aoout half a lakh of it there next 
season. 

The present condition of the plantations, as regards the 
growth of casuarina on a good soil, leaves nothing to be 
desired ; that planted eight years ago at only 193 to the acre 
( = five yards apart) has already closed overhead aud is safe 
from fire. On less favourable soils there have been failures ; 
the growth has not been so good, and no early prospect of 
better forest conditions is apparent. Casuarina as a species is 
intolerant of shade, and young casuarina put in quincunx does 
not grow well under older trees, although trees of the same 
age planted close grow up as regular and as dense as a young 
fir plantation similarly placed. Sandal, on the other hand, 
rejoices in partial shade, and it appears not to object to that of 
casuarina. I have observed sandal in a garden in Bangalore 
growing well under casuarina. In the Kurandhalli plantation 
during the past season some of the quincunx pits between old 
casuarina were planted with sandal. Sparse planted casuarina, 
if permissible at all, as in the case of its being found to 
associate well, on a large scale, with sandal, should be cut ofiT 
by belts of dense planting from the fires of the adjoining grass 
lands and also intersected by belts of dense planting. No case 
of incendiary fires has occurred on the plantations, and they 
are closed annually during the fire season against all comers. 
The planting done during the past season is all dense— at the 
rate of 538 to the acre. Dense planting, if well performed^ 
never permits the growth of much grass. The pitting is three 
yards apart or two yards from the edge of one pit to the edge 
of its neighbour. In this two yards most of the grass is killed 
by the earth thrown over it from the pit ; so that when the pits 
are filled in and transplanted, the young casuarina starts from 
the first year with nearly clean soil. Sparse grass has grown 
op around it by the end of the second year. By the end of 
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the third, there is a considerable shade over the grass, and the 
trees dose in, from five to six years, depending on the soil. 

The measures which have been adopted since the fires of the 
last hot weather are— > 

UL—A belt 22 yards broad of dense planting or pitting 
round the entire boundary of the plantation just within the aloe 
hedge. 

2nd. — A narrow belt ten yards wide of similarly dense pitting 
on the outside of the aloe hedge. These pits will next season 
be filled with " Acacia corvoinna!* (EanaresOi Sigfe) plants which 
will be roughly lopped from time to time and trained as a 
hedge and barrier impenetrable alike to fire and all trespassers. 
Ghrass^ it has been observed, does not grow under the Sigi 
bushes outside villages. There is no reasonable doubt that the 
value of the soap-nut will amply reimburse the cost of this 



3n2. — ^Till the measures can take effect, the ontside grass will 
be burnt off as early as possible in the season ; blocks with 
grown-up trees will be let out for grazing (where the planting 
has been regular}, and extra watchers entertained during the* 
fire season. 

Attempts have been made unsuccessfully to get the neigh- 
bouring villagers to cultivate the contiguous grass lands on 
easy terms as low as one-half the usual Eandayem having 
been offered; but as I have mentioned before, they have 
already as much land as they can cultivate, and scrub land 
cannot easily be brought under cultivation. 

I append a statement showing the cost of the plantations, 
the year of their formation, and the approximate area planted 
up to date ; also a note of rates corrent and a tabular statement 
of a cubage taken by me in February 1879 through a portion 
of the Benganur plantation. The portion to which the cubage 
refers had fully closed, and was selected as an example of the 
most advanced planting. 
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Statement shounng the eoet of the plantationsy the year of their 

formation, and the approximate area plarded up to date 

September 1880. 



Name of 
Plantatioo. 


Th0J9VOt 

Ibnaation. 


CP^PIO 


1 


i 
I 

1 








Ba. A«.P. 


Aam. 


Ba. 




DodaandChiokA 


1871-72 


28,868 1 9 


6871 


87 
















Nelal 


1871-79 


17,117 10 2 


^ 


86 




Kadgodi 


1871-72 


17,288 6 6 


88 


Hie cost of toob and 












■eed, {.«., Ra. 22,976- 












10-4, being shared by 












the emaller planta- 












tiona in the t'oreets, 












haa not been entered 












here. 


Af>panndm ... 
Manandra 


1871-72 
1871-72 


12,866 10 4 
14,102 1 2 


876 
614 


88 

27 




Jadiganhaili ... 


1866-87 


16,802 16 10 


291 


66 






1871-72 


12,488 8 6 


450 


27 






1871-78 


7,716 16 9 


168 


46 




Benganur 


1871-72 


782 2 7 


8 


97 




BanlChandiapar 


1879 


1,072 14 10 


16 


67 




Tatnor 


1879 


680 11 6 





... 




Total ... 


... 


1,28,472 1 11 


8,8871 


86 





Bates current for planting in 1880-81 in the Nundydroog 
Division. 





Per rupee. 


Per 1,000 trees. 


Yard eabe pits ftTerage afc 
Filling ditto ditto 


Quantity. 
26 
260 


Bs. As. P. 

40 

4 


Total pita 




44 


Setting tile poti ... 


1,000 
1,000 


10 
10 


Total nuneiy chargei 




2 


Transplanting for distances within a mile, including 
watering, it necessary, till plant is established ... 


400 


2 8 


and tramplcaUimg, the coat of planting for work is 





48 8 


To this mnst be added cost of tUe-pots, tools and 
ditching, assuming a tile-pot to last an average of 
six years 





2 


AUo the cost of the local planUtion esUblishment 
which is 19 per cent, of the work, i, s. 


«•■»•• 


6 
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Per rupee. 


Per 1,000 treee. 


There are no rabfeqaent chstgrn for weefing or 


Qwuititj. 


^•. Ae. P. 


Therefore the total cost of pUntinf per 1,000 trees, 


M 8 



Or planting at three jar4f apart and allowing lefen per cent liar fiolmreiy 
Be. 28-8 per acre. 

The cost of planting by the me of tile>pot nursery bas been reduced Bs. 16 pw 
1,000 plants. 

Without pits the oost of planting as abore is Bs. 6-8 per aere. Where serob has 
to be cleared, it costs from Be. 1 to 8 per acre, so that in all oases the oost of 
planting may be taken as within Bs. 30 per acre with pits^ and Bs. 84 without pita 

Tabular Statement of a cubage taken through a portion of the 
Bengannr Plantation in February 1879. 



1 


1 


1' 

i 

1 


1 
1 


J 


fl 


i 




1 

1 


I 

2 


1 


BlSllKl. 


J 


% 


1 




i 

o 




1 


& 


I* 


i 




O 


U 


-^ 


^ 


Sc 




p 


^ 


^ ' 


f4 


H 




6 


•oie 


£3 


*3es 


36 


13-8S ^ 


ti 


Teai*. 


Acres. 


a ft. 


afu 




8 


■027 


£S> 


^83 


&3 


4uO 












Vaeandei 






















4lid t7f» 














>^l 










■^ doDilala" 














'^^ 










falHiif 














*» *i-a 










widiiiL the 














« A " 










eubage^ 














p*^ ^ 










79, 
























10 


'04a 


SI 


1-S33 


«5 


86^1 


^^^ 












13 


m^ 


35 


sa^js 


Si 


18o S2 




6 


IB5$ 


ias4^n 


S06>e8 




14 


■Ob5 


3tt 


3'OGu 


92 


291*52 


|5-^ 












n 


-111 


38 


4'£18 


62 


tmm 














13 


■Uk 


42 


B'880 


63 


311-5^1 


-^1 












£0 


-174 


42 


7 3St 


32 


23386 


i:| 












sa 


'21G 


48 


1008^ 


12 


12009 














2i 


25C 


60 


13SO0 


3 


3t5u 


1-Se 












27 


*3i: 


m 


IS'SSl 


1 


15B3 


jl'" 












Total 


... 




■■' 


612 


I63fl'i5 





The fraction required to reduce the mean girth from the girth at fire feet is no* 
known, and at this stage it it not worth while sacrificing treoa for its determination. 
Eoughly, and for the present calculation, it is assumed that the cubic content of the 
brauch pieces covers the difference between the two girths. This is well within the 
mark, judgiDg from the appearance of the trees and what was taken off lately in clean 
pruning the trunks up to six feet. It must further be remembered that the rule — the 
square of the mean quarter girth multiplied by \ the height — gives a volume which is 
^ths the true volume, while in a fuel plantation the true Yolume ii the one which 
should be taken. 
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JJJ. JIeyiews. 



*'Sth< Jflttrnal 4 ^msi^ and (Kstatis ^n^tmnV' 

It is much regretted that our last number (January) should 
nave appeared \^ithout the usual review of the last three 
numbers of our English contemporary. We must now, therefore^ 
deal with the six numbers, from October 1880 to March 1881. 

The October number opens with an illustrated article on Steam 
Cultivation^ which has at present no interest for Indian 
readers'. 

We have the next paper on '* Dragging timber by Steam." At 
present we have iudeea a natural machine in the elephant, whose 
great sagacity in the matter of moving large teak logs 
Las often been the wonder of visitors to the forests of British 
Burma ; but it will be long before we can replace nature with 
the more regulated precision of machinery. 

Mr. Neil has a paper with the somewhat surprising title of 
*^ Hints towards a Science of Forestry." It is instructive to 
read this, and to learn that ^^ things seen are facts," but that 
^^the causes, principles and reasons of things are science." 
But we were hardly prepared to hear that scientific forestry 
is only a possibility, and to be a ^' reality of the future." Then 
the writer goes on neatly enough to tell us that forest science 
must take account of everything about a tree, the creatures that 
attack it,- the soil under its stem, and llie air around its 
heart ; but the writer seems to be wholly unaware that this is 
perfectly will recognized, and that the most splendid literature 
deaUng with all branches of the subject exists, not indeed in 
English as yet, but in the languages of the Continent. 

There are many short papers of interest in this number 
though not directly useful for India. At page 409, however, 
will be found a sketch with a description of a mechanical ^^ tree* 
feller." This really seems to be promising and worthy 
of attention. It is manufactured by Messrs. S. Worssam & Co,, 
of Chelsea, London. Nothing is said of the cost. 

NovsHBEB. — Among the Editorial Notes will be found an 
extract from the " Agricultural Returns." This annual blue- 
book generally contains matter of much importance and interest. 
This year it contains a return of the acreage of woods, and 
plantations. Since 1872, the acreage under wood in Great 
Britain has increased from 2,187,000 acres to 2,409,000. 

A series of papers on ^^ Appliances used in Forestry" is co.n« 
menced in this number. 
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Mr. Burrows also commenoes a series of descriptiye notices of 
different varieties of trees, all known by the common freneric name. 
In this nnmber^ under the head of ^^ The Oak/' there are a few 
notes on all the chief varieties of oak. If these were onlj accom- 
panied by a brief botanical description, carefully selecting 
certain salient features for enabling people who are not 
professed botanists, to identify the species and varieties, and by 
some notice of the qualities, color^ strength, &c., of the wood, they 
would form a very valuable collection. 

Much space is naturally oo.cupied in this number by the report 
of the Annual General Meeting of the Scottish Arboricultural 
Society. At page 443 will be found the list of competition 
essays, among which we are glad to observe that Mr. Ferguson, 
Deputy Conservator in the Madras Presidency, has gained a 
gold medal. 

Some of the essays will probably be of considerable interest 
to Indian readers, among them may be mentioned : — 

The Comparative Value of Timber as affected by altitude 

of selection. (7. WUkie). 
The rearing and management of hard wood plantations 

[David lait). 
On various modes of enclosing plantations (A. SUxter.) 
. Dbobhbbr. — More from the Agricultural Returns of Great 
Britain : an extract from the interesting note on this subject 
we give in another place. 

Indian foresters who are cultivating the Edible or Spanish 
Chestnut should read Mr. Burrows' paper on this valu- 
able tree. 

Under the head of '^ Foreign Exchanges" notice is taken of 
the changes in the staff at the Nancy School. But the new 
director is M. A. Puton, not PutarcL This, however, has been 
corrected in the foUowinfr number. We should have thought 
also that the names of Paeadb and Lorentz were sufficiently 
w«ll known to save them from being made into one man under 
the name of Lorenz Parade I 

January. — Those who are interested in the report of the 
Commissioners of Her Majesty's Woods and Forests will find a 
review of the report for 1880 at page &51, et seq. 

The Editor in this number is angry with us tor our defence 
of the system of supplying trained officers. We are quite content 
to let our remarks speak for themselves. Any one who will 
take the trouble to read them will judge whether there is more 
in our articles than the occasion justified. We have merely con- 
tended that, if there is no foundation whatever for the persistent 
abuse which the English Journal has, without any attempt 
at proof; heaped on a system^ which in the experience of every 
Conservator in India has produced excellent Forest Officers. 

This abuse was repeated, till it was feared that possibly some 
effect might be produced in misleading people at home. We 
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therefore reluctantlj entered into the subject and exposed tlie 
real object of this attack on the present system. There is not a 
word in all our article that has ever tended to depreciate-*-far less 
to insult — any class of men. On the contrary we were most 
careful to show how fully we recognized the valncy in their own 
sphere, of the class which the Editor now, with gross unfairness, 
charges ns with insulting. But it is silly to pretend that there 
are not differences in education and social position which very 
greatly affect a man's usefulness in one sphere or another of 
official life. 

Fbbbuaby. — In this number is an account of Sir R. Temple's 
lecture on Indian Forests, before the Society of Arts. Though 
rather couleur de rose, the lecture is, on the whole, reliable, and 
stands in rather strange contrast to the Editor's repeated asser- 
tions that the Indian Forest Administration is ^^ rotten," ^^ ruin- 
ous," and so forth. But Sir R. Temple is opposed by the ex- 
perience of every Forester in India, when he says that forestry 
can be learnt without the aid of large areas of natural forest 
The idea of a great estate demarcated and managed on certain 
principles must be thoroughly assimilated, and how is that 
possible without forests ? How is a man, who has been taught 
to deal with trees as individuals in a neat plantation of a &w 
acres, to knew what to do with a great area of natural pine 
foiest, or a great ^^ sfil^' jungle ? Sir K. Temple acknowledges that 
the Nancy teaching has turned out a very valuable set of men. 
This conclusion, which is hopelessly at variance with what the 
English Journal has so often asserted, is due solely to the fact 
that the teaching inculcates the idea of ^^ forest estates," and 
familiarises the student with a regular plan of working, an 
amenagementy as it is called in France, which deals with the 
estate as a whole, and looks towards a given object, whether to 
maintain a fully stocked and properly constituted estate, or to 
restore an ill-treated one, or to ^^ convert" a forest of alow class 
into one of a superior class. 

Foresters here will read with interest Mr. MoCorquodale's 
paper as to the question whether forests are injured by leaving 
branches and debris of cuttings to decay in the forest 

Mr. BuRBOWS has a continuation of his series of papers on 
trees. The tree he describes as the '^ Ash." 

A paper on disease of the larch by Mr. McLabbn should 
be read. All efforts to introduce larch even in the temperate 
hill climates of Northern India have hitherto failed, but 
the study of disease in trees^ even those which do not grow 
here, is always instructive. 

A paper on a proposed forest school at Epping Forest should 
be read. It would probably succeed well for English Foresters ; 
it certainly will not answer for India. 

March. — Mr. Burrows has a paper on the valuation and 
measurement of timber^ which well illustrates the absolute and 
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total difference there is between forestry as understood in thd 
parks and plantations of England, and in Indian or other 
large states managed as natural forest. There is a rather 
useful " Memoria Technical' given at page 690, the object of 
which is, when measuring tables ar6 not at hand, to enable 
the Forester to know the cubio contents : thus, if the quarter 
girth is six inches, the contents in cubic feet will be represented 
by one-fourth of the entire length in feet;* if 8 J inches, 
by half the length ; if seyenteen inches, by twice the number 
of feet in the entire length. These proportions given for the 
most useful sizes can be committed to memory. 

Mr. Robert Baxter commences in this number a paper on 
** Underwood," but this is entirely, (so far) from the English 
plantation point of view. 

Mr. Miohib's paper on " Pruning Forest Tre6s" should be 
read. But with regard to pruning conifers it will be found 
in this country that it is far better, as a general rule, to let 
them alone, and it is more than questionable whether in dealing 
trith deodar and other pines, close grown as they must be in 
Himalayan forests, it is not better to leave the small side 
branches, which die of themselves, to fall off. It is not our 
experience that they give rise to knots in the timber as the 
Stem grows. The paper, however, should be studied, and some 
useful hints cannot fail to be collected. 

In the ** Editor's Box" will be found a letter on a plan for a 
Forest School at Epping Forest. This is sensible, and such a 
school, no doubt, would find ample scope in the training of 
English and Scotch Foresters for the conditions of their own 
work, without interfering in the training, so difflerent in every 
respects, required for the large forest estates of India. 

To conclude : Here is a ^* cutting" about the Upas tree. The 
tree is found in the Tenasserim Circle of British Burma. 
What could have given rise to the fable ? :— 

^' The Upas Tree. — Prominent among the plants recently 
received at the Melbourne Botanical Gardens, from Dr. Schom- 
burgl), Director of the Adelaide Botanic Gardens, is the Antiaris 
toaicaria^ the celebrated Upas tree of Java. The fabulous poison-^ 
dus properties of the Upas tree were first circulated by a Dutch 
Surgeon named Foersch, who, according to Dr. Masters, stated 
^ that liie tree grew in a desert tract, with no other plant near 
it for the distance of ten or twelve miles. Criminals con- 
demned to die were offered the chance of life if they would 
go to the Upas tree and collect some of the poison. They 
were fumishea with proper directions, and armed with due 
precaution, but not more than two out of every twenty ever 
returned. Foersch states that he had derived his information 

* for ezttnple :— Qaarter girthi 6 inches ; length, 12 feot ; cubic contents = 3 cabio 
foot (la -I- 4). IhiiroBttltoanU tested byUieiuttU fonaiUft ^, x 12 « 3 cubio 
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from some of those who had been laoky enough to eflcape, 
albeit the ground around was strewn with the bones of their 
predecessors ; and such was the virulence of the poison that 
there are no fish in the waters, nor has any rat or mouse, or 
any other vermin, been seen there, and when any birds fly so 
near tiois tree that the effluvia reaches them, they fall a sacri- 
fice to the effects of the poison. Out of a population of 1,600 
persons who were compelled, on account of civil dissensions, to 
reside within twelve or fourteen miles of this tcee, not more 
than 300 reipained in less th^n two months/ ** 



^h %maul llcpirt 4 the forest 3o«ti 4 ^axtlt 
Australia for 1879.80. 

In our number for July 1880 we reviewed the Bouth Austra* 
Jian Forest Report for 1878-79. We have now received that for 
1879-80, which is considerably less voluminous, though perhaps 
more to the point, than its predecessor. It shows, however^ a 
considerable advance in forest matters during the year. As 
before, the chief work is Plantation, and to this everything 
seems to be subordinated, for, as we noticed in the case of 1 878-7 9^ 
the reserved forests appear to be principally used as grazing 
grounds. The action of the Government of the Colony hitherto 
in this respect seems difficult to understand, for while there 
is abundant evidence in the Report to show that it is fully 
alive to the impossibility of proper regeneration, while the areas 
to be regenerated are regularly grazed over, it does not ever 
seem to have occurred to it till lately that the excessive grazing 
might be stopped, or at any rate only allowed in those forests 
where it could do .little harm. In para. 238 it is said : ^^ AH 
over this area, (the Wirrabara Reserve) there are indications 
of thousands of seedlings having come up every year, but 
these have been eaten down so much by stock that they will 
never attain to anything like useful trees. In several places, 
however, where the seed has fallen on congenial soil, and where 
the seedlings have come up so thickly as to escape the ravages 
of herbivorous animals, many fine saplings of all sizes are to be 
met with.'* But we are glad to see from para. 242 that " the 
Board are now agreed that it would be desirable in many cases 
to fence in portions of the Reserves for regeneration purposes^ 
as more profit would accrue to the Board eventually from the 
timber than from the rent for pasturage/' This shows that, 
although they cannot reconcile themselves to losing the whole 
of the revenue from grazing, yet tliey find regeneration 
and grazing so incompatible that they are willing to forego 
a portion of the profits for the sake of somo reproduction. 

About 4,500 acres were added to the Reserves during the year, 
60 that the total area is now 239,368 acres, or about 374 square 
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miles, the largest Beserves being those of Bondaleer, Wirrabara, 
Woolandunga, Tickera, and Monnt Burr. In most of the 
Beserves the system of leasing the land for pastnrage, occa- 
sionallj resuming portions to be fenced and allowed to repro- 
ducoj and assisting this natural reproduction by systematic 
plantation^ appears to be in force. Fire protection seems not to be 
neglected, and is, in South Australia, arranged for by ploughing 
broad ^'fire-breaks'' round and through the plantations in 
different directions. But these *^ fire-breaks" seem not to have 
been much tried, for the year was, it would appear, a favourable 
one for fire protection. 

Regarding the plantations there is not much to note, except 
that 906 acres were planted, making a total area of 1,840 acres of 
plantations. These plantations are naturally chiefly of wattles 
and eucalyptus and other indigenous trees, though attempts 
are being made to acclimatize a very large number of exotic 
trees, among which we see mentioned teak, sissu, khair, 
kikar, siris and other Indian trees. The results of the experi- 
ments with these trees are not recorded, and it is not quite 
understood how it is expected that they will grow well in the 
same country where the English oak, larch, spruce, fir and 
walnut are doing well, unless it is that the latter are at some 
elevation above the sea. But we do not find this slated or 
explained. 

The financial results of the year's work were as follows : — 

Salaries and WagM ... ... 4^225 

Fees to Members of the Board ... 31 
Sundries ... ... 1,089 

ToUl ... 6,050 Total ... 6^5 

giving a surplus of £755. 

We are glad to see that the extension of Reserves Is not 
neglected, as it is proposed to take up the ^^ Black Bock'' Reserve 
of 18,000 acres, the chief tree in which is the pine (Frenela 
robtista.) The forest is now, Mr. Brown the Conservator states, 
being largely cut and damaged, but he proposes by fencing 
and regenerating parts of it gradually in rotation, to arrange 
for reproduction and for the formation of a valuable and exten- 
sive pinery. 



Bmfenue. 


£ 


Kents and Pasturage ... 


... 6,466 


Timber 


... 640 


Bundries 


... 46 
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There is not much to be noticed in the three reports which 
combine to make a large volume, nor in the orders of Oovern- 
nient circulating them. Fire protection seems to have extended, 
as pointed out by the Government of India, to 20 per cent, 
of the total area. There is some discussion in the reports 
of the Central and Oudh circles, on 'the comparative results 
in revenue and expenditure of the North- Western Provinces, 
compared with other provinces, and as the comparative results 
of fire protection. But such a comparison can scarcely fairly 
be made, as the review points out, without great consideration 
of local details. In regard to the area of Reserves, it wonid 
have, for instance, to be considered that in the Central Pro- 
vinces a considerable proportion of the '' Reserves'' are second 
class Reserves, in which systematic fire protection is not 
attempted ; that in Bengal and Assam the l^j^e areas in the 
Bnndarbans, Cachar, and Chittagong do not Buikr much from 
fires ; and that, consequently ^ special works and expenditure are 
not needed. If some central authority could compile a table— 
and this may possibly be done in the Inspector-General's 
review, which is not yet out, giving the results of the different 
provinces with due regard to local differences of oonditions— it 
would be an interesting comparison ; but the tabks given 
by the Oudh and Central circles reports have little or no 
statistical value as they stand. Then too mnst come in the 
question of inflammable material. The Oudh report speaks of 
the forests there having more inflammable material than those 
of the Central Provinces^ which may well be the case, but 
even within a single provinoe, the difference between different 
areas in respect of inflammability is very great. We know, 
for instance, of large areas in which much of the forest is filled 
np with long grass, often ten to fifteen or even more feet high, 
while in others in the same province there is nothing much 
worse than dead leaves. So that really comparisons are imposi- 
sible, and they may also be called objectionable as tending 
to incorrect estimations of work done. 

The financial results of the three circles were : — 

Receipts ... ... ... Rs. 10,89,966 

Expenditure ... ... ... ,, 7,16,594i 

Surplus ... Rs. 3,23,872 

the surplus being contributed about equally by all three 
circles. 
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SitUei (kim-iropcRl |plant» wadtlj eligibU )[or Indtts- 
Irial d^ttUtttt «r JJaturalizatiom 

By Baron Fkbd. von Mullsr^ K.C.M.G., Ac. 

This is an Indian edition of an Australian work which was 
some years ago widely circulated in ludia^ and has, it seems, 
been specially printed by the Government of India for circu- 
lation. As an index of information regarding economic plants, 
it is likely to prove very useful, though we are convincea that 
if the writer intended his work chiefly for Indian enquirers, 
it would have been better if he had visited India first. We 
have not had time to examine the book very closely, but here 
and there a few indications occur which shew tliat a greater 
acquaintance with Indian botany would have benefited the 
book, and made it really more useful. In the genus Acer 
we note that, while some space is devoted te the European and 
American maples, those of India are dismissed with a short 
note on Acer niveum^ a Burme.se species, and a remark that 
several others worthy of cultivation occur on the moun- 
tains of India. Surely the common north-western species^ 
A, pietum and A. ecB9iumj and the beautiful uorth-eastorn 
species A. CampheUiiy probably the largest of the genus, deserved 
mention before the contparatively rare A. ntveum. Soma 
similar remarks might be made on the treatment of the Indian 
oaks. We note that the author still persists in the old story tliat 
jEiculus Hippoeastanumy the horse-chestnut of European gar- 
dens, is a native of the Himalaya. There are only two species 
as yet known in India — one is the common tree of the North- 
West Himalaya, jfE. indicay and the other the beautiful 
^, punduana of the swamp forests of Northern Bengal and 
Assam ; while JE. Hippocastanum, as may be seen at page 
104 of the ^' Forest Flora,'' has never yet had its original home 
definitely settled. 

In speaking of Arundinaeea faleatay Baron von Mtiller talks 
of the stems " attaining a diameter of only four inches" : we 
doubt if it ever, in the most exceptional cases, reaches one inch, 
while most of the stems we have seen must have had a diame- 
ter of even less than half an inch. As for its reaching forty 
feet in height, we doubt if it ever goes much beyond ten. 
Talking of bamboos, we were rather amused to read under 
Bambu9a arundinacea that its seeds are useful for feeding 
fowls. The fowls would have a bad time of it if they depended 
much on bamboo seed for food, for the general flowering occurs, 
as far as is known^ only at intervals of about thirty years. The 
whole information regarding bamboos is rather misleading, far 
instance B. tmlgaris is spoken of as ^^ the large unarmed bam- 
boo of Bengal,'^ the fact being that B. vulgaris is not an Indian 
species at all, and is only occasionally found in cultivation. 
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And how is it then that he has omitted it from the list at pnc^e 
302 ? Turning from tlie bamboos to the canes, we find the 
latter represented only by Q, montanits of Sikhim, a species which 
is now extremely rare and difficult to procure. No notice is 
taken of the other good Himalayan kinds, of the common 
C, Rotang or the fine C. latifolius of Burma. 

If any of our readers are acquainted with the system of manu- 
facture of Tea as carried on in India, they will derive consi- 
derable amusement from the perusal of the description at page 
54 of Camellia Thea. We will not discuss the statements there- 
in gravely printed, except to say that the author has yet tp 
learn the meaning of such terms as " Pekoe^' and '* Souchong/* 
and to draw notice to the '' Tea-preparing machine." This must 
be a wonderful invention if it can do all that seems suggested 
by the writer ; if he can put the green leaf in at one end, and 
turn out tea at the other, his machine ought to be a fine ape* 
culation I 

In the article on Sissu, Panjab foresters may be interested 
to hear that according to the statement of a Madras forest 
officer '^ in the Panjab artificial rearing of Sissu is remunera- 
tive at only fifteen inches annual rainfall with great heat in 
summer and sharp frosts in winter." Baron von Miiller seems 
to have made a great discovery when he says that our well- 
known '^Amaltas'^ tree, the common Cassia FUtulaj has been 
^' traced by Sir Jos. Hooker to the dry slopes of the Central 
Himalaya." 

Curiously enough, the cocoanut palm is omitted, while a 
place is found for Borassus and Arenga ; and while describing 
a large number of temperate fine fiowering shrubs, no notice 
at all is taken of the Rhododendrons. These are, however, mat- 
ters concerning plants of which in India we know something 
more, and we have no doubt that, as far as regards Australian 
and other plants, our readers will find the book, as we have, a 
good book of reference, though it can never hope to compete 
with such really good works as the ^' Treasury of Botany." 
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jV. Notes, ChjEi\iES and Exti^cts. 

Indian Turpentines. — It is only receotly that some of these 
Lave been chemically investigated ; and it is now interestiug 
to learn that the crude turpentine of Firms khcayana from 
BurmaU has been examined, with the result so far that the liquid 
or *' oil of turpentine*' obtained from it, is remarkably pure and 
free from smell. 

It has apparently an unusually great amount of action on 
polarized light, the rotatory power of a 200mm. column being 
about + 76° for light of refrangibility of the D line, whereas 
that of French oil of turpentine is only 60% and American 
oil 30^ 

The oil from P. longi/olia apparently has a much lower rota- 
tory power (13**). 

We understand that Sir J. Hooker has applied for larger 
samples for chemical examination. 

Perhaps some new hydrocarbon may be discovered : who 
knows ? 



The Kodza IBroussonetiapapt/ri/era) is extensively cultivated 
throughout the Bmpire of Japan. It thrives best on dry sunny 
slopes, and is propagfttod by cuttings. About three years are 
allowed to elapse oetore gathering the first annual crop, which 
is done about November, by cutting off the shoots close to the 
ground. These are cut into short lengths and steamed in huge 
iron pots, so as to loosen the bark. This bark is stripped oS, 
the outer dark-coloured rough skin is scraped off, and used for 
the coarser qualities, and the finer parts are washed, kneaded, 
and then bleached in the sun. The last is boiled in a lye, 
made from the ashes of buckwheat straw generally, to free it 
from gummy or resinous matter, and is then well pounded 
between stones or with mortars, some of which are worked by 
water in districts where such power is to be obtained. The 
fibres now being separated the knotty portions are removed, 
and the pulp resulting is steeped in pure water mixed with 
mucilage, obtained from the bark of Hydrangea paniculaCa and 
the root of Hibiscus Maniiot. — Paper Makers* JoumaL 



It appears that the climate of Bangalore and the higher 
parts of the Mysore plateau is better adapted to the Carob tree 
than that of the Panjab. Some pods, grown in the Lai Bagh 
gardens at Bangalore, were lately submitted to Mr. Baden-Powell, 
and two of these returned with the remark that '^ pods^ equal 
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to these, had been grown in the Panjab/' are considerably 
below the average of the Bangalore pods. Indigenous seed 
from these Bangalore trees has, this year, been sown in the 
Qovemment plantations, and some of it has gone west to the 
coffee planters, so that there is every chance of the tree being 
thoroughly tried in Mysore. The writer's experience with 
plants raised from European seed is, that they are hardy in 
Mysore, only when on good soil and in low-lying situations. 
Bestricted to land of this description there is ample room for 
the economic planting of Carob as a hedge-row plant, and the 
valne of the pod to the half-otarved cattle of the hot weather, 
and the totally starved cattle in times of drought, would be 
incalculable. How the tree will acclimatize is a subject which 
admits of much speculation, and one in which it is to be 
earnestly hoped the facts will be recorded. — K. H. 



Hints Conoernikq Saws. — A saw just large enough to cut 
through a board will require less power than a saw larger, the 
number of teeth, speed, and thickness being equal in each. 
The more teeth, the more power, provided the thickness, speed, 
and feed are equal. There is, however, a limit, or a point 
where a few teeth will not answer the place of a large number. 
The thinner the saw, the more teeth will be required to carry 
an equal amount of feed to each revolutiou of the saw, but 
always at the expense of power. When bench-saws are used, 
and the sawing is done by a gauge, the lumber is often in- 
clined to clatter and raise up the back of the saws when pushed 
hard. 

The reason is that the back half of the saw, having an 
upward motion, has a tendency to lift and raise the piece being 
sawn, especially when it springs and pinches on the saw, or 
crowds between the saw and the gauge, while the cut at the 
front of the saw has the opposite tendency of holding that part 
of the piece down. The hook or pitch of a saw tooth should be 
on a line from one-quarter to one-nfbh the diameter of the saw ; 
one-quarter pitch is mostly used for hard, and a one-fifth for a 
softer timber. For very fine-toothed saws designed for heavy 
work, such as sawing shingles, &c., even from soft wood, 
one-quarter pitch is best. — Meehanic. 



Wb see that Colonel Pearson, formerly Officiating Inspector- 
Qeneral of Forests in India, has been recommending to Govern- 
ment that Forest OfiScers on leave should visit the works in 
the French Alps, which have been undertaken with the view 
of reclothing denuded areas and preventing landslips. Colonel 
Pearson's proposals, which we reproduce, have been accepted by 
the Secretary of State, who states himself prepared to sanction 
the deputation of Forest Officers for the purpose : — 
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I am iuduced by the late disastrous landslip at Naizu Til to 
do mjself the honor of addressing you with a view, if possible, 
to the deputation from time to time of any Forest Officers who 
may be at home from India on furlouorh to visit the works in 
the Basses and Haufces Aples (especially near Barcellonette and 
Embrun) with a view to the prevention and repair of similar 
^ivings-way of the mountain sides in the Alps. There are 
huge landslips in the Alps which have covered the vineyards 
and habitations for three to four kilometres along the bottom 
of the valleys, and have destroyed property to an enormous 
value, but which have been successfully treated by various 
works, and especially by planting the hills around and above 
them, thereby preventing the water, when there is a heavy fall 
of rain, from forming a torrent, which is the main cause of 
these catastrophes. Some of these landslips must be three or 
four times the size of that at Naini T&l, and it is impossible 
to suppose that the same means which have been effective in 
the Alps should not equally succeed there. 



The gradual extinction of the forests in the United States, 
while no adequate provision is being made to replace them, 
is acfain attracting attention in that country. In the State 
of New York wood is becoming scarcer and more inaccessible 
every year. In many States the forests on level ground have 
for the most part disappeared, and only remain on high hills 
and mountains, where they are not easily reached. Apart 
from the fires which make havoc of the forests, the large 
consumption of wood in various industries is of itself sufficient 
to account for their disappearance. Some interesting infor- 
mation on this point is given by the United States Monetary 
Times. To make shoe-pesfs enough for American use consumes 
annually 100,000 cords of timber ; and to make lucifer-matches 
300.000 cubic feet of the best pine are required every year. Lasts 
and boot-trees take 500,000 cords of birch, beech, and maple, and 
the handles of tools 600,000 more. The baking of bricks 
consumes 2,000,000 cords of wood, or what would cover with 
forest about 50,000 acres of land. Telegraph-poles already erected 
represent 800,000 trees, and their annual repair consumes about 
300,000 more. The " ties" of the railroads consume annually 
thirty years' growth of 70,000 acres ; and to fence all the 
railroads would cost 45,000,000dols., with a yearly expendi- 
ture of 15,000,000dols. for repairs. In the meantime, straw 
lumber has been manufactured to some extent in Kansas, 
and is said to answer the purpose very well. If this manu- 
facture comes into general use, it will to a certain extent 
relieve the pressure on the forests. — St. James' Budget ^ 
February 1880. 
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£ffsots of Forest Denudation in Western Bussia.— " In 
consequence of the reckless and extravagant felling of 
timber that has prevailed throughoat Western Russia 
during the greater part of the present century, several of the 
streams feeding the Dnieper have become dried up, ^vhilst 
others contribute so little water to the great river that its navi- 
gation has already suffered serious prejudice, and is in some 
portions of its course threateued with absolute interruption. 
Kocks and sandy islands in great number, forming sections 
of its bed, may uow be seen wliere a few years ago from twelve 
to fifteen feet of water hid them from view. As the Dnieper 
traverses and largely contributes to the prosperity of no fewer 
than nine Russian provinces, or ^^ governments," this falling- 
off in its dimensions and capacities is in reality little short of 
a national calamity, for which, however, Russian landowners 
and the Mir have only to thank their own ignorance and 
improvidence. Enormous tracts of forest abutting on the 
Upper Dnieper have been within the last few years completely 
denuded of trees, and the huge woods formerly ooveriog the 
districts watered by the Lower Dnieper, now for the most part 
arid steppes, vanished before the axe so long ago that men of 
middle age scarcely remember their existence. Similarly the 
forest lands of the Beresina, Pripet, and Desna, three important 
feeders of the Dnieper, have been laid bare by their boyar 
and peasant proprietors to such disastrous purpose that those 
once broad and potent rivers have dwindled to insignificant 
streams. In tolerating such wholesale destruction of timber 
the Forest Department in the Russian Home Ministry 
cannot but have been grossly neglectful of the superyision 
and control which it is fully empowered to exercise over 
private as well as imperial property throughout the Czar's 
dominions." — JownwXof Forutry^ lyovember 1880. 



Wood Pulp and Papermaking.— Two kinds of wood pulp 
are used in the manufacture of printing paper, respectively 
designated as " mechanical pulp " and '^ c*iemical pulp.'* Any 
ordinary wood which is fibrous, free from knots and decay, 
and is easily disintegrated, is suitable for making chemical 
pulp, ihougn the whiter the wood and the less acid it contains 
the better. The wood is cut into small pieces, diagonally 
with the jsrrain, by revolving knives, just as logwood is cut 
for dyeing purposes. It is then treated with a super-heated 
bath of caustic alkali, then bleached, and afterwards subjected 
to the same processes as are clean rags. In making mechanical 
pulp no chemicals are used — not even lime. Any ordinary 
whitewood is suitable for the purpose, but poplar is preferred, 
although the dark heart is not used. The process of manufac- 
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turing IB the most stnpid that conid have been devised, yet 
it is cheap. Water power is used, and it is estimated that one 
cord of wood, with two stones or emery wheels, and thirty- 
borae power, will produce the equivalent of from 1,000 to 
1,200 pounds of dry pulp per day, with the labour of three 
men — one to attend to marking and sawing the wood, one to 
attend the stones, and one to look after the pulp. The wood 
is used soon after it is cut, or, if seasoned, it must be steamed. 
The sticks are pressed endwise against the stones or wheels, 
and with a plentiful supply of water they are literally ground 
to pulp, thus destroying ihe fibre. Unlike the chemically 
prepared article, this pulp is not allowed to dry before being 
used. The damp sheets are folded, packed in bundles, and 
sold, with an allowance of 40 per cent, for the moisture. To 
manufacture paper from it, the audition of some kind of fibre 
is essential — say from 20 to 80 per cent., according to the kind 
of paper' required. Good printing paper is made from the 
chemical pulp without the addition of any other fibre, and the 
use of it is desirable in making even the best book paper. 
Some excellent book paper is made of 40 per cent, of this pulp, 
and the printing paper now being used by the government is 
made wholly of white spruce pulp. Machinery of the capacity 
for making say 7,U00 pounds of rag paper per day will turn 
out from 12,000 to 13,000 pounds per day, if 40 to 50 per 
cent, of pulp is used At the present time cliemical pulp is 
almost as expensive as rags in manufaoturiug ordinary printing 
paper.— jPAt/a(2e/j9Aia Record. 
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YJ. Extracts from Official pAZBTTEs. 



1.— Gacbttk of Ijtdia. — 

No. 816F.— 81«« December 1880.— ifr. T. J, Campbell, an 
ABsistant Surveyor of the 4th Grade in the Kevenue 
Survey Department, is appointed to oflSciate as a Sub- 
Aseiatant Connervator of Forests, on probation, with 
effect from the 11th November 1880, the date on which 
he joined his appointment. Mr. Campbell is posted to 
Assam. 

Ifo. 5.— 19rt January 1881.— Jfr. O, Mann, Conservator 
of Forests, having returned from the privilege, leave 
granted to him in Notification No. 245, dated the 28rd 
September 1880, assumed charge of his duties from 
Mr, W. R, Fisher on the forenoon of the 11th January 
1881. 

No. 57 J*.— 24^ January ISBl,— Mr. A. Weston, Officiating 
Sub- Assistant Conservator of Forests in British Burmah, 
is confirmed in his appointment, with effect from the 
7th June 1880, and is appointed to officiate as an 
Assistant Conservator of Forests of the 8rd Grade from 
the same date. 

No. 83-R— 27^^ January 1881.— lfM«r*. A. JP. Broun and 
F. JB. Bryant, who have been appointed by Her Majesty's 
Secretary of State to the Forest Department of India, 
are appointed Assistant Conservators of Forests of the 

8rd Grade. , ^n- • 

Messrs. Broun and Bryant are attached to the North- 
Western Provinces and Oudh, and their appointments 
will have effect from the 9th January 1881. 

IJo. 95J'.T-28rt January 1881.— i/r. F. F. Fernandez^ 
Assistant Conservator of Forests of the 1st Grade, is 
transferred from the Central Provinces to the North- 
western Provinces and Oudh. 

No. 46jF.— 18^^ January 1881.— Ifr. F. F. LUchfieldy 
Assistant Conservator of Forests of the 8rd Grade, 
attached to the Forest Survey Branch, is promoted to 
the 2nd Grade of Assistant Conservators, with effect 
from the 30th December 18S0. 

No. 158F.— 14/A February 1881.— Jfr. M. J. %«i, offi- 
ciating as a Deputy Conservator of Forests of the 1st 
Grade in British Burmah, will revert to his substantive 
appointment of Deputy Conservator of the 2Dd Grade, 
with effect from the 8th December 1880. 

No. 171JF.— 16<* February 1881.— Cop/am C. W. Losaeh, 
at present officiating as a Deputy Conservator of Forests 
of the 2nd Grade in the Central Provinces, is confirmed 
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in that appointment, and Aestrt. VT. R. J, BrereUm and 
C. J, Fonsonhy are promoted from the 3rd to the 2nd 
Grade of Deputy Conservators in the North-Weatem 
Provinces and Oudh, with effect from the 8th October 
1880. 

The l^th itarch l881.-^lfr. J. McKee, Superintendent of 
Forests, Bewah, is granted furlough to Europe for one year, 
under Section 8, Supplement F, of the Civil Leave Code, 
with the usual subsidiary leave, from 1st April 1881, or 
such subsequent date as he may avail himself thereof. 

Ko. 213^.— 25^& Fehruaty 1881.— Ifr. T, A. Bauxwell, 
who has been appointed by Her Majesty's Secretary 
of State to the Forest Department of India, is appointed 
an Assistant Conservator of Forests of the 3rd Grade. 

Mr. Hauxwell is attached to the Forest Department of 
British Burmah, and his appointment will have effect 
from the 31st December 1880. 

No. 216J^. — Mr, M, 8. Fowler, who has been appointed 
by Her Majesty's Secretary of State to the Forest 
Department of India, is appointed an Assistant Conser- 
vator of Forests of the 3rd Grade. 

Hr. Fowler is attached to the Forest Department of the 
Central Provinces, and his appointment will have effect 
from the 81st January 1881. 

^. — Ca.TiCutta. Gazette. — 

Xhe Uth January ISSl,— Mr W, M. Oreen^ Assistant 
Conservator of Forests, Julpigori Division, has passed 
in Hindustani by the Higher Standard. 
The I6ih February 1881.— The following rules for the collec- 
tion of drift timber in the Sunderbuns forests, under 
■ section 51 of the Indian Forest Act, YII of 1878, having 
been sanctioned by the Lieutenant-Governor, are hereby 
published for general information : — 

I. Interpretaiion clause. — All words used in these rules and defined 
in Act VII of 1878 (the Indian Forest Act, 1878) shall be deemed to 
have the meanings respectively attributed to them by the said Act. 

And in these rules *' drift timber" shall mean timber of the descrip- 
tions mentioned in section 45 of the said Act. 

II. Frocedure to be used in obtaining permits to eolleet drift 
timber, — Any person who, within the area of the Sunderbuns to which 
section 4i of the Act has been extended by the Grovernment Notification 
of the Srd November 1879, published in the Calcutta Gazette of the 
19th idem, wishes to salve drift timber, shall apply to the officer in 
charge of the Sunderbuns Forest Division for a written permit specify- 
ing the nature of the timber which he wishes to salve, ana shall register 
the hoat or boats to be used in salving. 

Every boat so registered shall have conspicuously painted on it its 
register number, the date of registration, and a letter indicating the 
revenue station at which such boat was registered. A fee of Bs. 6 shall 
be levied for each boat for the first registration, and a fee of one-half 
this amount for every subsequent registration. Every- reffistration shall 
hold good for one year from the date thereof. Provided that if any 
person shall wish to enter the area defined above for tiie purpose oi 
salving drift timber, the property of himself or of any known owner, 
aw ritten permit for this special purpose may be granted him by the 
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o£Soer in charge of the, Sonderbims Forest Diyision on payment of a 
fee of Sa. 2 onij : bnt rach person iball be bonnd by all tne conditions 
ref(iirding the registration and marking of hi« boats laid down in this 
mle. 

III. Salved timber to be taken to dtjft timber depdCe. — All timber 
saUed shall be taken, with as little delay as possible, to the nearest 
drift timber dep6t. 

IV. Nothing to prevent chance timber being ta^vfc^.— •Nothing in the 
preceding roles shall be held to prevent any person lawfully plying 
a boat within the limits of the Sunderbuns reserred and protected forests 
from salving any drift timber that he may find. 

y. Salved timber which may become vetted in Oovemment to be sold 
by auction.^-^AW drift timber salved under these rules, which may be- 
come vested in Government under section 48 Of the Indian Forest Act, 
shall be sold by auction within such periods and in such manner as the 
Conservator of Forests may direct. 

VI. Amount of salvage (a). — Any person, whether a Forest Officer 
or not, who has salved any drift timber, shall be entitled to receive as 
salvage an amount equivalent to 16 per cent, of the estimated value of 
such drift timber, as adrudged by the Sunderbuns Divisional Officer or 
by any subordinate officer specially authorized by the Conservator of 
Forests in that behalf: 

(h) Provided tliat any person authorized by permit to salve drift 
timber under Eule II shall receive as salvage an amount equivalent to 
i& ner cent, of the estimated value of the drift timber salved by him, 
such value beinff adjudged as above provided. 

(c) In speciu cases the Conservator of Forests may increase the 
amount of salvage to a sum not exceeding 50 per cent, of the estimated 
value of the drift timber salved. 

(d) When more persons than one are concerned in salving, the 
amount of salvage shall be paid to them collectively and on their joint 
receipt. 

YII. Payments required when drift timber is proved to be the proper' 
tyof a claimant.— li the drift timber collected shall be shown under 
section 47 of the Act to be the property of any person other than 
Grovemment, such person shall be liable to pay to Government, under 
section 60 of the Act, the following amounts, eis: — 

(1 ) the actual amount of salvage paid to the salvor ; 

(2) the actual cost incurred in moving the timber to the drift depdt ; 

(3) such fees as may, from time to time, be fixed, with the sanction 
of Government, for the storing of timber at such depdt. 

VIII. Begistration cf property marks. — Any person holding a 
permit under £nle II who makes use of any property mark or device 
for marking drift timber salved hj him may register the same in Uie 
office of the Sunderbuns Forest Divisional Officer. The fee to be paid 
for such registration shall be 1 ru]jee for the first year, and eight annas 
for each annual renewal. A certificate of registration showing the 
marks registered shall be given on payment of the prescribed fee. 

IX. Penalty clause, — Any person who shall infringe any of these 
rules shall be punished with imprisonment for a term which may extend 
to six months, or with fine whicn may extend to five hundred rupees, or 
with both. 

The 3rd March 1881.— i»/r. W. M. Oreen, Assistant Con- 
servator of Forests, is allowed privilege leave from the 
24>th December 1880 to the 8th January 1881, under 
Section 13, Supplement F., of the Civil Leave CodQ. 

The %th March 1881.— Under the provisions of sectioa 
16 of the Indian Forest Act, VII 6f 1878, the Lieu- 
tenant- Qoveruor hereby appoints the Commissioner o£ 



Digitized by 



Google 



MO IXTRACTt FBOM OVPKHAL OAZBTTSfl. 

the Bajshabye and Cooeh Behar Drnsion to hear appeals 
from orders passed bj the Forest Settlement Officer in 
the districts of Darjeeling and Jalpigori under sections 
10, 11, 14, and 15 of the said Act. 

8.— N. W. FfioTnroiEs ksj> Oudh Gazbttb.— 

No. B.^Sth January ISSh-^Msssrs. A. F. Bnmn and F. B. 
Bryant f Assistant Conservators, who reported their arriml 
at Bombay on the 28th December 1880, to the School 
Circle. 

No. 21.— 11/A January 1881— Ifr. E. Mc. A. Moir received 
charge of the Tonse Forest Division from Mr, J, C, 
Murray on the afternoon of the 18th December 
1880. 

No. 86.— 15^A January 1881.— Ifr. E. P. Dansey, Assistant 
Conservator, availed himself of the leave granted to him 
in this department Notification No. 979, dated the 20th 
October 1880, on the afternoon of the 2nd November 
1880. 

No. 89.— 15<* January 1881.— ifr. E. Fernandez, Assistant 
Conservator, joined the Forest School Circle at Ajmere 
on the 29th December 1880. 

No. 65.— 19<A January 1881.— Ifr. A, Smythiee, BA,, Assist- 
ant Conservator, 2nd Grade, and Officiating Assistant 
Conservator, 1st Grade, passed by the Higher Standard in 
the vernacular examination prescribed for forest officers 
on the 5th November 1880. 

No. 56.— 19^ Jfl;ififlry 1881.— ifr. A. Smythies, B.A., Assis- 
tant Conservator, 2nd Grade, and Officiating Assistant 
Conservator, Ist Grade, to be an Assistant Conservator, 
1st Grade, with effect from 5th November 1880. 

No. 64.— 21«* January 1881.— "With reference to Notifica- 
tion No. 8, dated the 5th January 1881, it is hereby 
notified that Mesert^ A. F. Broun and F. B. Bryant^ 
Assistant Conservators of Forests, reported their arrival 
at Dehra Dtin ou the 9th January 1881. 

No, 78.— 25/A January 1881.— With reference to this De- 
partment Notification No. 979, dated the 20th October 
1880, Mr. E, P. Dansey, Assistant Conservator, reported 
his return to duty on the forenoon of the 1st January 
1881. 

No. 194.— 22«J January 1881.— The Hon'ble the Lieute- 
nant-Governor is pleased to direct that the following rule 
be substituted for Bule 5 of the rules for the vernacular 
examination of forest officers, published by Notification 
No 163, dated 6th February 1880 :— 

Bule 5. — To pass by the Lower Standard, the examinee must 
obtain at least half marks in each of the three foregoing 
subjects ; and to pass by the Higher Standiurd, at least 
three-fourths marks in each. 

No. 86.— 29/A January 1881.— Jfr. O. Greiy, Assistant 
Conservator, passed the Higher Standard examination on 
the 5th November 1880. 
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4.^PUHJAB GaeKTTB.— 

No. 7 F.^Zrd January 1881.— The Hon'ble the Lieutenant- 
Ghovernor is pleased, in exercise of the authority vested 
in him by section 16 of the Indian Forest Act, 1878, 
to appoint the Oomnissioner of the Juilundur Diviciion 
for the time being to hear appeals from the orders of 
the Forest Settlement Officer in the Euiu Sub-Division 
of the E[angra District. 

No. 13-P.— 10/A January 1881.— Ifr. J. O. MeDanell, 
Deputy Consenrator of Forests, is, on being relieved of 
his duties in the office of the Conservator of Forests, 
Punjab, by Mr. H. Leeds, appointed to the charge of 
the Plantation Division, vice Mr, F. D*A. Vincent. 

No. l4tF,—lOth January 1881.— Jfr. jP. l^A. Vineent, 
Assistant Conservator of Forests, is, on being relieved 
of the charge of the Plantation Division, attached to the 
office of the Conservator of Forests, Punjab, with effect 
from the forenoon of the 21st December 1880, for 
employment on special demarcation duty. 

No. 22F^lOth January 188 1. -^Whereas the Government 
and the various village communities of the Shahpur Eandi 
taluka, in the district of Gurdaspur, are jointly interested 
in the forests mentioned below ; and whereas the Local 
Government is about to undertake the management of the 
said forests, accounting to the said village communities 
for their interest therein — 

The Lieutenant-Governor is pleased to declare, un4er 
section 79 of Act VII of 1878, that the provisions of 
Chapter II of the Forest Act shall apply to the said 
forests. 

Under Section 4, Act VII of 1878, the Lieutenant- 
Governor is pleased to declare that it is proposed to 
constitute as reserved forests, within the limits hereafter 
specified, lands in the Shahpur Eandi ilaka of the 
Gurdaspur district. 

Mr. «7. O. Broum, Assistant Commissioner, is appointed as 
Forest Settlement Officer to inquire into and determine 
the existence, nature, and extent of any rights alleged to 
exist in favor of any person in or over any land within the 
abovenamed limits, or in or over any forest produce, and 
to deal with the same as provided by Act VII of 1878. 

No. 47 F. — ith February 1881. — In continuation oi Punjab 
Government Gazette Notification No. 22F., dated 10th 
January 1881, the Hon'ble the Lieutenant-Governor ia 
pleased to appoint Mr. F. UA. Vincent^ Assistant 
Conservator of Forests, to be Joint Forest Settlement 
Officer with Mr. J. C. Brown for the purpose described 
in that Notification. 

No. 72F.'-19th February 1881.-^Jfr. i8. Copeland and 
Mr. B. G. Spread^ Probationary Sub-Assistant Con- 
servators of Forests, reported their arrival at Lahore 
from the Forest School, Dehra Dun, on the Slst January 
and drd February 1881, respectively. 
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Mr., Copeland is posted to the Plantation Divisioni and Air* 
Spread to the Rawalpindi Division. 

No. 76F. — In continuation of Punjab Oovemmewt Gazette 
Notification No. 912G., dated 25th September 1879, the 
Hon*ble the Lieutenant-Governor is pleased, in exercise 
of the authority vested in him by section 16 of the 
Indian Forest Act, 1878, to appoint the Commissioner 
of Mooltan, for the time being, to hear appeals from the 
orders of the Forest Settlement Officer of the Montgo- 
mery District. 

No. U0F.—22nd March 1881.— The leave of absence on 
medical certificate granted to Mr, E, Sparling, Deputy 
Conservator of Forests, in Punjab Oovemment QazetU 
Notification No. 441Fs dated 29th October 1880, is 
commuted to special leave. 
5.— Cbntbal Pbovikobs Q-azwttb.— 

No. 60.— 8^A January 188I.— With reference to Notifi- 
cation No. 1I7I of 25th March last, Mr. B. Thompeon, 
Deputy Conservator of Forests, returned from deputation 
on special duty to the Mauritius, and assumed charge of 
the Chanda Forest Division, from Oohnel JET, CX T, Jarreti^ 
Deputy Conservator, on the forenoon of the 4th October 
last. 

No. 284,— 26<A January 1881.— Ifr. Q. F. Taylor, 
Officiating Assistant Conservator of Forests, Chanda 
Forest Division, and transferred to the Direction Division^ 
assumed charge of his duties on the forenoon of the 10th 
August last. 

No. 285. — Lieutenant'Cohnel R, C. T, Jarrete, F.C., Deputy 
Conservator of Forests, 2nd Orade, was attached 
to the Direction Division, after making over charge of 
the Chanda Forest Division, on the 4th October last, 
until his departure on privilege leave on the forenoon of 
2nd November last. 

No. 286.— Jfr. O, F. Taylor, Officiating Assistant Conser- 
Tntor, Direction Division, was re- transferred to the 
Chanda Division, on being relieved by Lieutenant- Oolonel 
Jarrett, V.O., Deputy Conservator, and reported his 
arrival at Chanda on the afternoon of the 12th October 
last. 

No. 377.— 3rrf February 1881.— 1/r. W. Jacob, Deputy 
Conservator of Forests, assumed charge of the Seoni 
Forest Division from Mr, U, D, M. Hooper, Assistant 
Conservator, on the forenoon of the 17th December last. 

No. 878. — Mr, H. B, Anthony, Sub-Assistant Conservator, 
assumed charge of the Hoshangabad Forest Division 
from Mr, B. H, G, Whittall, Deputy Conservator, on the 
forenoon of the 20th December last. 

No. 879. — Mr, E, E, Fernandez, Assistant Conservator, 
transferred to the Forest School Division, North-Westera 
Provinces, made over charge of the Nimar Forest Division 
to Mr, B. H. a Whittall Deputy Couservator of 
Forests, on the afternoon of the 21st December last. 
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No. 380. — Mr. H, Moore^ AssiBtant Conserirator, tempo- 
rarily transferred to the Ghanda Forest Division, made 
over charge of the Nagpur Forest Division to Mr. JS» D, 
M. Hooper, Assistant Conservator, on the afternoon of 
the 2 1 St December last. 

No. 721.— 4/A JUareh 1881.— Jfr. M. 8. J^owler, Assistant 
Conservator of Forests, attached to the Nimar Division, 
assumed charge of his duties on the forenoon of the 7th 
ultimo. 

No. 847.— 12/* March 1881.— Three months' privilege 
leave is granted to Captain C. W. Losaek, Deputy Con- 
servator of Forests, Mandla Division, with effect from 
4th April next, or the subsequent date on which he may 
avail himself of it. 

No. 973.— 2o^A March 1881.— ifr. U. Ludlow, Assistant 
Conservator of Forests, is transferred from the Mandla 
Forest Division, and attached to the Bhandara Forest 
Division, which he joined on the afternoon of the 11th 
December last. 

6.— Assam Gazbttb. — 

^o. 1.-5^^ January 1881.— The following Bules framed 
by the Lieutenant-Governor of Bengal, under section 
75 (h) of the Indian Forest Act, YII. of 1878, are 
adopted by the Chief Commissioner of Assam, and 
published for general information :— 

Bules for the grant qf rewards to Oovemment Officers and others in eases 
under the Indian Forest Act. 

All non-gazetted Government officers and persons not in the employ 
of Government are eligible to rewards under these rules. 

2. Any Magixtrate convicting an offender of any forest offence, or 
directing the confiscation of any property under nection 66 of the Aot» 
may grunt, in Buch proportion as he tninks fit, to any person or persons 
who have contributed to the seizure of the property or the conviction 
of the offender, a reward not exceeding tne value of the property 
confiscated, plus the amount of an^ fine imposed. 

3. The forest officer proeecutmg the case may, if no reward is 
{pranted by the Magi«trate, apply to the Magistrate for orders regard- 
ing the distribution of fines and the value of forfeitures. In the event 
of the Magistrate's refusal, reference may be made by the Conservator 
of Forests to the Local Government. 

4. Rewards granted under these rules shall be disbursed at onoe, 
if they are less than Rs. 100. If they are over Bs. 100, that sum only 
will be disbursed at once, and the rest after the period of appeal has 
expired or the appeal has been rejected. In the event of the conviction 
bemg reversed on appeal, the amount paid in rewards shidl not be 
recovered from the persons to whom it has been paid, unless it shall 
appear that they have acted fraudulently. 

5. In cases where, under section 67 of the Indian Forest Act, a 
forest officer has accepted a sam of money as compensation for any 
damage which has been committed, the Conservator of Forests may 
authorise the payment of a portion of the amount reidized as i^ reward 
to any person who may have contributed to the discoveiy of the 
offender. . 

No. 5. — lOth March 1881.— In exercise of the powers 
conferred by section 41 of Act YII of 1878 (the Indian 
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Forest Act), tbe Chief Commissioner of Assam is pleased 
to make, and, with the sanction of the G-overnor-G-eneral 
in Council, ' to publish, the following addition to Clause 
III. of the rules previously in force under Notification 
No. 20, dated the 10th Auprust 1880, and published at 
page 456 of the Atum Oazette^ dated the 14th Aagust 
1880. This addition shall come into force from the Isfe 
April 1881:— 

ClauBB III. 
(5). For every single dug-out, eight annas. 

7. — British Burmah Gazkttk. — 

No. 2.— df(^ January 1881.— It being the intention of 
Government to reserve in the forests of the Arakan Divi- 
sion, which are the property of Government, that is to say, 
in all waste lands covered with trees or shrubs over 
which no person has any rights as defined in clauses 
(a) and (5) of section 6 of the Burmah Land and Revenue 
Act of 1876. certain kinds of timber, described in the 
list given below, and to prohibit the felling of this timber 
except under such rules and regulations as may be 
hereafter notified, the public are hereby warned to make 
due provision for any orders which Government may 
hereafter issue regarding the felling of timber in Govern- 
ment forests, in any contracts or agreements they may 
enter into for the felling and supply of the timber here 
named :— 



1. Teak. 

2. Thitka. 

8. Thitkado. 

4. Thingan. 



5. Padouk. 

6. Kanyin. 

7. Pyingado. 

8. Fyinma. 



The reservation of these trees will take effect from the 
1st November 1881. 

It is further the intention of Government to make the 
provisions of Chapter IV. of the Indian Forest Act, 
1878, applicable, in the form in which they will be en- 
acted in the Forest Act for Burmah, to Government forest 
and waste land in Arakan, and to levy from the above- 
mentioned date a duty on all timber and forest produce 
extracted for purposes of trade and profit. 

No. 2,— 6fA January 1881.— Under the provisions of sec- 
21 of tbe Civil Leave Code, Mr. H, H. Ferrars, B.A., In- 
spector of Schools, British Burma, is granted two years' 
furlough to Europe, with the usual subsidiary leavB. 

The 29/A January 1881.— The provisions of the Forest Act 
of 1865 will, from the 1st November 1881, be extended to 
the whole of the Pegu Division and to the Tenasserim 
Division west of the Sittang east watershed. 

No. 9.— lOM February 1881.— Jfr. J. Nulet, Assistant 
Conservator of Forests, 2nd Grade, is promoted to the 1st 
Grade of Assistant Conservators, with effect from the 8th 
November 1880, the date on which he passed the exam- 
ination in the Burmese language by the Higher Standard. 
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8.— Mtsobb Gazette.— « 

No. 17S.—Uth Tebruary 1881.— Ifr. J. Macpherson^ 
Deputy Oonservator of Forests, Ashtagram Division, 
18 granted farlough to Earope for two years under sec- 
tion 21 of ike Civil Leave Code, from the 5th April 
1881 or date of departure^ with the subsidiary leave 
allowed by section 35. 

No. 193.— 18^A March 1881.— 2fr. J. T. Jellicoe, Assistant 
Conservator of Forests, Nagar, is granted privilege leave 
of absence for 15 days with effect from the 1st April 
1881, or from such other date as he may avail himself 
of it- 
No. 28.— 19/& March 1881.— Ifn Jf. Muttanna, Sub-Assistant 
Conservator of Forests, Coorg, is granted casual leave 
of 8 days, from the 22nd to 29th March 188L 
9.— Bombay Q-azettb.— 

No. 54i71.— 15fA Oetaher 1880.— Jfr. O. A. Might, Assistant 
Conservator of Forests, Ahmedaagar, is allowed furlough 
for one year from 10th December next, or such subsequent 
date as he may avail himself of it. 

No. 5558.-20^4 October 1880.— Ifr. W. A. Talbot, Assis- 
tant Conservator of Forests, Eanara, passed in Kanarese 
according to the Lower Standard on the 13th instant. 

No. 12.'--Zrd January 1881.— Jfr. W. A. 2l»»o^ is promoted 
from the 2nd to the 1st Grade of Assistant Con- 
servator of Forests, with effect from the 13th October 
1880. 

No. 255. — IZth January \%S\, — la exercise of the power 
conferred by section 4 of the Indian Forest Act, 1878, His 
Excellency the Gl-ovemor in Council is pleased to appoint 
Mr. A. F. Woodbum to be Forest Settlement Officer 
in the Khandesh District during the absence of Mr, J. 
PolleUf or until further orders. 

2%0 llth January 1881. — Mr, George Mewett, Assistant Con- 
servator of Forests, Khandesh, delivered over charge 
of his office to Mr, O. K. Betham, District Forest Officer, 
Khandesh, on the 23td December 1880, after office hours, 
in order to proceed to the Fanch Mahals and join his 
new appointment there, vide Government Resolution 
No. 6166, dated 8th ultimo, Bevenue Department. 

The \lih January 1881. — Mr. Samsher Aga Mirza Aga, Sub- 
Assistant Conservator of Forests, Khandesh, returned to 
duty from the eight month's furlough granted to him 
in Government Resolution No. 6273, dated 23rd Novem- 
ber last, Bevenue Department, on the 5th January 1881, 
after office hours. 

No. 400. — 19^A January 1881. — In exercise of the power 
conferred by Section 4 of the Indian Forest Act, 1878, 
His Excellency the Governor in Council is pleased to 
appoint Eao Bahadur Balkrishna Deorao, District Deputy 
Collector in the District of Ahmednagar, to be ex-officio 
Forest Settlement Officer in the Talukas of Nagar, Rahuri, 
SheogaoU; Nerasa, Karjat and Jamkhed, for the purposes 

47 
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set forth in section 4i, clause (tf), and sections 28 and 34 
of the said Act. 

2. Under section 10 of the said Act His Excellency the 
Ooyemdr in Council is also pleased to appoint the Col- 
lector of Ahmednagar to hear appeals from any order 
passed by the said Jforest Settlement Officer under sec- 
tions 10, 11^ 14, or 15 of the said Act. 

No. 401.— 19rt January 1881.— ilfr. JB. S. Fagan^ Assistant . 
Conservator of Forests, N. D., passed an examination in 
Marathi according to the Uigher Standard on the 11th 
instant. 

The l^tli January l^^l.'^Mesirs.Waman Bamchandra Oaunde 
and W. J, C. Dunbar^ Assistant Conseryators of Forests, 
respectively delivered over and received charge of the 
Ahmednagar District Forest Office on the 13th January 
1881, before office hours. 

No. 640.— 26<A January 1881.— The following^ appoint- 
ments.to have effect from the 7th September 1880 ave 
made : — 

llr. 8. Somidge to act as Assistant Conservator of 
Forests, 8rd Grade, during the absence of Mr. Rights 
or until further orders. 

Mr. Waman Bamchandra Qaunde to act as Sub-Assistant 
Conservator of Forests, 3rd G-rade, vice Mr. Hffmidge. 

l^o. 640.— dl«^ Januant 1881.— ifr. Shokiram Fribdas to 
act as Sub-Assistant Conservator of Forests in charge 
of the Jerruck Division, Sind, during the absence on 
privilege leave of Mr. Neribdas Jethmal. 

The 7th February 1881.*— ilfr. Wanum Bamchandra Oaunde^ 
Acting Sub-Assistant Conservator of Forests, received 
charge of the office of Sub-Assistant Conservator, Ehan- 
desh, from Mr. Zaxuman Blot Oke, on the 24th January 
1881, before office hours. 

No. 1317.— 4<A March 1881.— Ifr. 12. 8. F. Fagan, Assis- 
tant Conservator of Forests, 2nd Grade, is promoted 
to the 1st Grade, with effect from 11th January 1881. 

No. 1254.— 2«J March 1881.— Ifr. B. 8. F. Fagan, Assis- 

tant Conservator of Forests, Sholapur, is allowed privilege 

leave of absence for three months from such date after 

the 15th instant as he may avail himself of it. 

We regret that as we do not receive the Madrae Qazette^ we 

cannot publish any notifications from that Presidency. 
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